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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for a resist lower layer film having preferable gas 
permeability, excellent adhesiveness with a resist film and excellent durability against a developer for 
the development of the resist film and to provide a method for manufacturing the composition, the 
resist lower layer film and a method for manufacturing the film. 

SOLUTION: The composition for a resist lower layer film contains a film forming component consisting 
of a specified silane compound and a hydrolyzed product and/or condensed product of anther specified 
silane compound containing heat decomposable organic groups. When the composition is heated, the 
film forming component is hardened while the heat decomposable organic groups produce gas to form a 
porous silica film. The decomposition temperature of the heat decomposable organic groups is 
pre f era bly 200 to 400°C. The density of the resist lower film to be formed is preferably 0.7 to 1 .8 
g/cm3. The resist lower film is formed by heating the thin film of the above composition at a 
temperature equal to or higher than the decomposition temperature of the heat decomposable organic 
groups. 
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* NOTICES * 

iTPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to contain the film formation component which consists of hydrolyzate of the pyrolysis 
nature machine content silane compound (B) expressed with the silane compound (A) and the following 
general formula (B) which are expressed with the following general formula (A), and/or its condensate. 
With heating The constituent for resist lower layer film characterized by forming the porosity silica film by 
a pyrolysis nature machine content silane compound's (B's)'s generating gas, and forming a hole while a film 
formation component hardens. 
[Formula 1] 

— (A) R X a S i (OR 2 )4-a 

[Rl shows a hydrogen atom, a fluorine atom, or a univalent organic radical (however, the pyrolysis nature 
organic radical defined as R3 of the after-mentioned general formula (B) is removed.), R2 shows a univalent 
organic radical, and a expresses the integer of 0-3. ] 
[Formula 2] 

-flft^ (B) R 3 b S i (OR 4 ) 4 - b 

(R3 shows the univalent pyrolysis nature organic radical decomposed at 200-400 degrees C, R4 shows a 
univalent organic radical, and b expresses the integer of 1-3.) 

[Claim 2] a pyrolysis nature machine content silane compound (B) — a general formula (B) — setting — R3 
The pyrolysis nature organic radical containing the aliphatic series radical of the pyrolysis nature organic 
radical containing an annular aliphatic series radical, the shape of a straight chain of carbon numbers 6-25, 
and the letter of branching, Or the constituent for resist lower layer film according to claim 1 characterized 
by being the silane compound which is a pyrolysis nature organic radical containing the aliphatic series 
poly ether chain which has the ether linkage content repeat unit of carbon numbers 2-12. 
[Claim 3] The constituent for resist lower layer film according to claim 1 or 2 characterized by containing 
further the acid generating compound which generates an acid with either [ at least ] the exposure of 
ultraviolet radiation, or heating. 

[Claim 4] The manufacture approach of the constituent for resist lower layer film characterized by haying 
the process which carries out hydrolysis and partial condensation of a silane compound (A) according to 
claim 1 and the pyrolysis nature machine content silane compound (B) under existence of water and a 
catalyst into an organic solvent. 

[Claim 5] it hardens by heating the thin film formed with the constituent for resist lower layer film 
according to claim 1 to 3, and forms — having - a consistency - 0.7 - 1.8 g/cm3 it is - resist lower layer 
film characterized by consisting of porosity silica film. 

[Claim 6] By forming a thin film with the constituent for resist lower layer film according to claim 1 to 3, 
and heating this thin film to the temperature more than the decomposition temperature of the pyrolysis 
nature organic radical of the pyrolysis nature machine content silane compound (B) contained in the 
constituent concerned The manufacture approach of the resist lower layer film characterized by forming the 
porosity silica film by generating gas and forming a hole while stiffening a film formation component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention forms a resist pattern in the base for processing, it relates to 
the resist lower layer film and its manufacture approach at the constituent for resist lower layer film for 
forming the lower layer film used as the substrate and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] In the pattern formation in manufacture of the component for semi-conductors 
etc., necessary micro processing is performed to the base for processing which consists of an organic 
material or an inorganic material by the pattern replica method which applies a lithography technique, a 
resist development process, and an etching technique. However, an error (deviation) may arise in the 
dimension of a pattern under the effect of the standing wave of the light which it becomes difficult to 
imprint the pattern of an optical mask on the resist film in an exposure process at accuracy, for example, is 
form into the resist film in the micro-processing process over the base for processing as high integration of 
the semiconductor device in the circuit board etc. progresses. And in order to mitigate the effect of such a 
standing wave, forming an antireflection film between the resist film and the front face of the base for 
processing is known. 

[0003] Although a resist pattern is used as a mask at the process which, on the other hand, processes the 
base for processing with which silicon oxide, an inorganic interlayer insulation film, etc. were formed, it 
becomes difficult to perform necessary micro processing, without being unable to obtain sufficient mask 
engine performance for the resist film concerned, since it is required to make thickness of the resist film 
small with detailed-izing of a pattern, consequently giving a damage to the base for processing. Then, a 
resist pattern is imprinted for an oxide film and the lower layer film for interlayer insulation film processing 
to be formed on the oxide film of the base which is an object for processing, and the process which carries 
out dry etching of an oxide film or the interlayer insulation film is performed, using the lower layer film for 
processing concerned as a mask. It is the film with which the lower layer film for processing is formed here 
at the lower layer of what serves as a lower layer antireflection film, or an antireflection film, since 
[ appropriate ] it is alike and the etch rate of the resist film and the lower layer film for processing 
approximates in this process, forming the mask layer for processing the lower layer film itself for processing 
concerned between the resist film and the lower layer film for processing is proposed. The approach of 
specifically forming the multilayer structure which carries out the laminating of the lower layer film for 
processing, the mask for lower layer film processing, and the resist film to this order, and becomes on an 
oxide film is proposed. 

[0004] Although the thing to the surface resist film is the wet process which generally used the developer, 
the process which forms a pattern in each class in the multilayer structure of such a configuration In order 
for the thing to the layer below the lower layer film for processing to be the dry process which used etching 
gas and to etch selectively the mask for lower layer film processing, and the lower layer film for processing 
Usually, in order to form the pattern of the mask for lower layer film processing, an alkyl fluorine system 
type of gas is used, in order to form the pattern of the lower layer film for processing, an etching gas kind is 
changed and ashing using oxygen gas is performed. 

[0005] However, in the process which carries out ashing of this lower layer film for processing, it is difficult 
to destroy the mask for lower layer film processing concerned, and to form a detailed pattern in accuracy. 
When the cause was studied, it became clear that it was a reason for the consistency of the mask for lower 
layer film processing concerned to be high, and not to have sufficient gas permeability. Moreover, the thing 
for which a good resist pattern without skirt length etc. is formed as other properties to the mask for lower 
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layer film processing, Although it is required that it has mask engine performance sufficient as a mask for 
processing for excelling in adhesion with a resist and the lower layer film for processing and that it should 
have the preservation stability excellent in the solution which forms the mask for lower layer film 
processing concerned in a list, the ingredient which fills these all is not known. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made based on the above situations, and the 
object is to offer the constituent for resist lower layer film which was excellent in adhesion with the resist 
film, and was excellent in the resistance over the developer with which the development of the resist film is 
presented, and its manufacture approach while having good gas permeability. Other objects of this invention 
are to offer the resist lower layer film which was excellent in adhesion with the resist film, and was excellent 
in the resistance over the developer with which the development of the resist film is presented, and its 
manufacture approach while having good gas permeability. 
[0007] 

[Means for Solving the Problem] The constituent for resist lower layer film of this invention comes to 
contain the film formation component which consists of hydrolyzate of the pyrolysis nature machine content 
silane compound (B) expressed with the silane compound (A) and the following general formula (B) which 
are expressed with the following general formula (A), and/or its condensate. With heating While a film 
formation component hardens, by a pyrolysis nature machine content silane compound's (B's)'s generating 
gas, and forming a hole, it is characterized by forming the porosity silica film. 
[0008] 
[Formula 3] 

— »5* (A) R X a S i (OR 2 )4-a 

[Rl shows a hydrogen atom, a fluorine atom, or a univalent organic radical (however, the pyrolysis nature 
organic radical defined as R3 of the after-mentioned general formula (B) is removed.), R2 shows a univalent 
organic radical, and a expresses the integer of 0-3. ] 
[0009] 
[Formula 4] 

(B) R 3 b S i (OR 4 ) 4 -b 

(R3 shows the univalent pyrolysis nature organic radical decomposed at 200-400 degrees C, R4 shows a 
univalent organic radical, and b expresses the integer of 1-3.) 

[0010] In the above-mentioned constituent for resist lower layer film a pyrolysis nature machine content 
silane compound (B) It sets to a general formula (B) and is R3. The pyrolysis nature organic radical 
containing the aliphatic series radical of the pyrolysis nature organic radical containing an annular aliphatic 
series radical, the shape of a straight chain of carbon numbers 6-25, and the letter of branching, Or it is 
desirable that it is the silane compound which is a pyrolysis nature organic radical containing the aliphatic 
series polyether chain which has the ether linkage content repeat unit of carbon numbers 2-12. 
[001 1] As for the above-mentioned constituent for resist lower layer film, it is desirable to contain further 
the acid generating compound which generates an acid with either [ at least ] the exposure of ultraviolet 
radiation or heating. 

[0012] The manufacture approach of the constituent for resist lower layer film of this invention is 
characterized by having the process which carries out hydrolysis and partial condensation of the above- 
mentioned silane compound (A) and the pyrolysis nature machine content silane compound (B) under 
existence of water and a catalyst into an organic solvent. 

[0013] the resist lower layer film of this invention is hardened by heating the thin film formed with the 
above-mentioned constituent for resist lower layer film, and is formed — having — a consistency — 0.7 - 1 .8 
g/cm3 it is — it is characterized by consisting of porosity silica film. 

[0014] By forming a thin film with the above-mentioned constituent for resist lower layer film, and heating 
this thin film to the temperature more than the decomposition temperature of the pyrolysis nature organic 
radical of the pyrolysis nature machine content silane compound (B) contained in the constituent concerned, 
the manufacture approach of the resist lower layer film of this invention is characterized by manufacturing 
the porosity silica film by generating gas and forming a hole while it stiffens a film formation component. 
[0015] 

[Function] Although the above-mentioned constituent for resist lower layer film is used for formation of the 
substrate layer of the resist film formed in the base for processing Since the constituent concerned contains 
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the silane compound (B) containing a pyrolysis nature machine as a part of film formation component 
concerned the place containing the film formation component which consists of that to which hydrolysis and 
partial condensation of the silane compound were carried out, When a film formation component is 
hardened by heating, as a result of gas's occurring from the silane compound (B) concerned, the porosity 
silica film which has the comparatively low consistency in which a large number or a countless hole was 
formed is formed, and the resist lower layer film which has moderate gas permeability after all is formed. 
Therefore, this resist lower layer film can attain necessary vapor etching certainly and easily to the lower 
layer lower layer film for processing, when etching gas fully penetrates. 

[0016] Moreover, the above-mentioned constituent for resist lower layer film has high adhesion with a 
resist, though it is porosity, since it is what a film formation component becomes from specific hydrolyzate 
and/or a specific condensate with a silane compound, and it has resistance big enough to the oxygen gas for 
ashing for removing a resist developer and a resist, the resist lower layer film with which a resist pattern 
with high repeatability is formed in the resist film can be formed, and the outstanding preservation stability 
is acquired. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail. 
The constituent for resist lower layer film of this invention is constituted by the film formation component 
with a specific silane compound (A) and the pyrolysis nature machine content silane compound (B) which 
has a pyrolysis nature organic radical. 

[0018] In this invention, the hydrolyzate of both of a pyrolysis nature machine content silane compound (B) 
to whom it is expressed with the silane compound (A) and the above-mentioned general formula (B) which 
are expressed with the above-mentioned general formula (A) as a film formation component of the 
constituent for resist lower layer film, and/or its condensate are used. 

[0019] It sets to the general formula (A) concerning a silane compound (A), and is Rl . It is a hydrogen 
atom, a fluorine atom, or a univalent organic radical, and is R2. It is a univalent organic radical and an aryl 
group, an alkyl group, a glycidyl group, etc. can be mentioned as an example of a univalent organic radical. 
Rl [ however, ] the case where it is a univalent organic radical — the organic radical concerned — R3 of a 
general formula (B) ****** are things other than the pyrolysis nature organic radical defined, i.e., 

things other than the univalent pyrolysis nature organic radical decomposed at 200-400 degrees C. As an 
example of an alkyl group, the alkyl group of the carbon numbers 1-5, such as a methyl group, an ethyl 
group, a propyl group, and butyl, can be mentioned here. Even if these alkyl groups are straight chains-like, 
they may be the alkyl group fluoride by which you could branch and a part or all of a hydrogen atom was 
further permuted by the fluorine atom. Moreover, as an example of an aryl group, a phenyl group, a 
naphthyl group, a tosyl group, an ethyl phenyl group, a chlorophenyl radical, a BUROMO phenyl group, a 
fluoro phenyl group, etc. can be mentioned. 

[0020] As an example of a silane compound (A) expressed with a general formula (A), following silane 
compound (1) - (5) can be mentioned. 
Silane compound (1) 

It sets to a general formula (A) and a is 1 and Rl . A hydrogen atom or a fluorine atom, and R2 As an 
example of silane ******** which is the alkyl group or phenyl group of carbon numbers 1-5 For example, 
trimethoxysilane, triethoxysilane, tree n-propoxysilane, Tree iso-propoxysilane, tree n-butoxysilane, tree 
sec-butoxysilane, Tree tert-butoxysilane, triphenoxysilane, fluoro trimethoxysilane, Fluoro triethoxysilane, 
fluoro tree n-propoxysilane, Fluoro tree iso-propoxysilane, fluoro tree n-butoxysilane, fluoro tree sec- 
butoxysilane, fluoro tree tert-butoxysilane, fluoro triphenoxysilane, etc. can be mentioned. 
[0021] Silane compound (2) 

It sets to a general formula (A) and a is 0 and R2. As an example of silane ******** which is the alkyl 
group or phenyl group of carbon numbers 1-5, a tetramethoxy silane, a tetra-ethoxy silane, tetra— n- 
propoxysilane, tetra— iso-propoxysilane, a tetra— n-butoxy run, tetra— sec-butoxysilane, tetra— tert- 
butoxysilane, a tetra-phenoxy silane, etc. can be mentioned, for example. 
[0022] Silane compound (3) 

It sets to a general formula (A) and a is 1 and Rl . The alkyl group or permutation alkyl group of carbon 
numbers 1-5, It is a vinyl group or a phenyl group, and is R2. As an example of silane ******** which is 
the alkyl group or phenyl group of carbon numbers 1-5 For example, methyl trimetoxysilane, methyl 
triethoxysilane, methyl tree n-propoxysilane, Methyl tree iso-propoxysilane, methyl tree n-butoxysilane, 
Methyl tree sec-butoxysilane, methyl tree tert-butoxysilane, Methyl triphenoxysilane, ethyltrimethoxysilane, 
ethyltriethoxysilane, Ethyl tree n-propoxysilane, ethyl tree iso-propoxysilane, Ethyl tree n-butoxysilane, 
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ethyl tree sec-butoxysilane, Ethyl tree tert-butoxysilane, ethyl triphenoxysilane, Vinyltrimetoxysilane, 
vinyltriethoxysilane, vinyl tree n-propoxysilane, Vinyl tree iso-propoxysilane, vinyl tree n-butoxysilane, 
Vinyl tree sec-butoxysilane, vinyl tree tert-butoxysilane, Vinyl triphenoxysilane, n-propyltrimethoxysilane, 
n-propyl triethoxysilane, n-propyl tree n-propoxysilane, n-propyl tree iso-propoxysilane, n-propyl tree n- 
butoxysilane, n-propyl tree sec-butoxysilane, n-propyl tree tert-butoxysilane, n-propyl triphenoxysilane, iso- 
propyltrimethoxysilane, iso-propyl triethoxysilane, iso-propyl tree n-propoxysilane, iso-propyl tree iso- 
propoxysilane, iso-propyl tree n-butoxysilane, iso-propyl tree sec-butoxysilane, iso-propyl tree tert- 
butoxysilane, iso-propyl triphenoxysilane, [0023] n-butyltrimethoxysilane, n-butyltriethoxysilane, n-butyl 
tree n-propoxysilane, n-butyl tree iso-propoxysilane, n-butyl tree n-butoxysilane, n-butyl tree sec- 
butoxysilane, n-butyl tree tert-butoxysilane, n-butyl triphenoxysilane, sec-butyltrimethoxysilane, sec-butyl- 
iso-triethoxysilane, sec-butyl-tree n-propoxysilane, sec-butyl -tree iso-propoxysilane, sec-butyl-tree n- 
butoxysilane, sec-butyl-tree sec-butoxysilane, sec-butyl-tree tert-butoxysilane, sec-butyl-triphenoxysilane, 
tert-butyltrimethoxysilane, tert-epoxybutyltriethoxysilane, tert-butyl tree n-propoxysilane, tert-butyl tree iso- 
propoxysilane, tert-butyl tree n-butoxysilane, tert-butyl tree sec-butoxysilane, tert-butyl tree tert- 
butoxysilane, tert-butyl triphenoxysilane, phenyltrimethoxysilane, Phenyltriethoxysilane, phenyl tree n- 
propoxysilane, Phenyl tree iso-propoxysilane, phenyl tree n-butoxysilane, Phenyl tree sec-butoxysilane, 
phenyl tree tert-butoxysilane, Phenyl triphenoxysilane, gamma-aminopropyl trimethoxysilane, gamma- 
aminopropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy 
propyltriethoxysilane, gamma-truffe ROROPURO pill trimethoxysilane, gamma-truffe ROROPURO pill 
triethoxysilane, etc. can be mentioned. 
[0024] Silane compound (4) 

It sets to a general formula (A) and a is 2 and Rl . The alkyl group or permutation alkyl group of carbon 
numbers 1-5, It is a vinyl group or a phenyl group, and is R2. As an example of silane ******** which is 
the alkyl group or phenyl group of carbon numbers 1-5 For example, dimethyldimethoxysilane, dimethyl 
diethoxysilane, dimethyl-G n-propoxysilane, Dimethyl-G iso-propoxysilane, dimethyl-G n-butoxysilane, 
Dimethyl-G sec-butoxysilane, dimethyl-G tert-butoxysilane, A JIMECHIRUJI phenoxy silane, 
diethyldimethoxysilane, diethyldiethoxysilane, Diethyl-G n-propoxysilane, diethyl-G iso-propoxysilane, 
Diethyl-G n-butoxysilane, diethyl-G sec-butoxysilane, Diethyl-G tert-butoxysilane, a JIECHIRUJI phenoxy 
silane, G n-propyl dimethoxysilane, di-n-propyl diethoxysilane, G n-propyl-G n-propoxysilane, G n-propyl- 
G iso-propoxysilane, G n-propyl-G n-butoxysilane, G n-propyl-G sec-butoxysilane, G n-propyl-G tert- 
butoxysilane, a G n-propyl-G phenoxy silane, G iso-propyl dimethoxysilane, G iso-propyl diethoxysilane, G 
iso-propyl-G n-propoxysilane, G iso-propyl-G iso-propoxysilane, G iso-propyl-G n-butoxysilane, G iso- 
propyl-G sec-butoxysilane, G iso-propyl-G tert-butoxysilane, a G iso-propyl-G phenoxy silane, [0025] Di-n- 
butyl dimethoxysilane, di-n-butyl diethoxysilane, Di-n-butyl-G n-propoxysilane, di-n-butyl-G iso- 
propoxysilane, Di-n-butyl-G n-butoxysilane, di-n-butyl-G sec-butoxysilane, Di-n-butyl-G tert-butoxysilane, 
a di-n-butyl-G phenoxy silane, G sec-butyl dimethoxysilane, G sec-butyl diethoxysilane, G sec-butyl-G n- 
propoxysilane, G sec-butyl-G iso-propoxysilane, G sec-butyl-G n-butoxysilane, G sec-butyl-G sec- 
butoxysilane, G sec-butyl-G tert-butoxysilane, a G sec-butyl-G phenoxy silane, G tert-butyl 
dimethoxysilane, G tert-butyl diethoxysilane, G tert-butyl-G n-propoxysilane, G tert-butyl-G iso- 
propoxysilane, G tert-butyl-G n-butoxysilane, G tert-butyl-G sec-butoxysilane, G tert-butyl-G tert- 
butoxysilane, a G tert-butyl-G phenoxy silane, Diphenyldimethoxysilane, a diphenyl-G ethoxy silane, 
diphenyl-G n-propoxysilane, Diphenyl-G iso-propoxysilane, diphenyl-G n-butoxysilane, Diphenyl-G sec- 
butoxysilane, diphenyl-G tert-butoxysilane, A diphenyl JIFENOKI gardenia fruit run, divinyl 
dimethoxysilane, JI gamma-aminopropyl dimethoxysilane, JI gamma-aminopropyl diethoxysilane, JI 
gamma-glycidoxypropyldimethoxysilane, JI gamma-glycidoxy propyl diethoxysilane, JI gamma-truffe 
ROROPURO pill dimethoxysilane, JI gamma-truffe ROROPURO pill diethoxysilane, etc. can be 
mentioned. 

[0026] Silane compound (5) 

It sets to a general formula (A) and a is 3 and Rl . The alkyl group or permutation alkyl group of carbon 
numbers 1-5, It is a vinyl group or a phenyl group, and is R2. As an example of silane ******** which is 
the alkyl group or phenyl group of carbon numbers 1 -5 For example, trimethyl monochrome methoxysilane, 
a trimethyl monochrome ethoxy silane, Trimethyl monochrome-n-propoxysilane, trimethyl monochrome- 
iso-propoxysilane, A trimethyl monochrome-n-butoxy gardenia fruit run, a trimethyl monochrome-sec- 
butoxy gardenia fruit run, A trimethyl mono chrome- tert-butoxy gardenia fruit run, a trimethyl monochrome 
phenoxy silane, Triethyl mono-methoxysilane, a triethyl mono-ethoxy silane, triethyl mono— n- 
propoxysilane, Triethyl mono— iso-propoxysilane, triethyl mono— n-butoxysilane, Triethyl mono— sec- 
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butoxysilane, triethyl mono— tert-butoxysilane, A triethyl mono-phenoxy silane, tree n-propyl mono— n- 
propyl methoxysilane, A tree n-propyl mono— n-ethoxy silane, tree n-propyl mono— n-propoxysilane 5 Tree 
iso-propyl mono— n-propoxysilane, tree n-propyl mono— n-butoxysilane, Tree n-propyl mono— tert- 
butoxysilane, tree n-propyl mono— sec-butoxysilane, A tree n-propyl mono-phenoxy silane, tree iso-propyl 
mono-methoxysilane, Tree iso-propyl mono— n-propoxysilane, tree iso-propyl mono— iso-propoxysilane, 
Tree iso-propyl mono— n-butoxysilane, tree iso-propyl mono— sec-butoxysilane, Tree iso-propyl mono— tert- 
butoxysilane, a tree iso-propyl mono-phenoxy silane, Triphenyl mono-methoxysilane, a triphenyl mono- 
ethoxy silane, Triphenyl mono— n-propoxysilane, triphenyl mono— iso-propoxysilane, Triphenyl mono— n- 
butoxysilane, triphenyl mono— sec-butoxysilane, triphenyl mono— tert-butoxysilane, a triphenyl mono- 
phenoxy silane, etc. can be mentioned. 

[0027] Things desirable as a silane compound (2) among more than are a tetramethoxy silane, a tetra-ethoxy 
silane, tetra— n-propoxysilane, tetra— iso-propoxysilane, and a tetra-phenoxy silane. A thing desirable as a 
silane compound (3) Methyl trimetoxysilane, Methyl triethoxysilane, methyl tree n-propoxysilane, methyl 
tree iso-propoxysilane, Ethyltrimethoxysilane, ethyltriethoxysilane, vinyltrimetoxysilane, 
Vinyltriethoxysilane, iso-propyltrimethoxysilane, iso-propyl triethoxysilane, n-butyltrimethoxysilane, They 
are n-butyltriethoxysilane, iso-butyltrimethoxysilane, iso-epoxybutyltriethoxysilane, tert- 
butyltrimethoxysilane, tert-epoxybutyltriethoxysilane, phenyltrimethoxysilane, and phenyltriethoxysilane. 
Things desirable as a silane compound (4) are dimethyldimethoxysilane, dimethyl diethoxysilane, 
diethyldimethoxysilane, diethyldiethoxysilane, diphenyldimethoxysilane, and diphenyl diethoxysilane. 
Things desirable as a silane compound (5) are trimethyl monochrome methoxysilane, a trimethyl 
monochrome ethoxy silane, triethyl mono-methoxysilane, a triethyl mono-ethoxy silane, triphenyl mono- 
methoxysilane, and a triphenyl mono-ethoxy silane. 

[0028] The above silane compound (A) may use together not only one sort but two sorts or more. And in 
using the dialkoxy silane the mono-alkoxysilane whose value of a in a general formula (A) is the silane 
compound (A) of 2, or whose value of a is the silane compound (A) of 3, in order to obtain the constituent 
which has required hardenability, it is desirable to use together any one sort of the tetra-alkoxysilane whose 
value of a is the silane compound (A) of 0-1, and trialkoxysilane, or two sorts or more. In this case, let the 
rate of the mono-alkoxysilane or the dialkoxy silane which can be set be the range of 1 - 50 mass % of the 
whole silane compound (A). Moreover, when using two or more sorts of silane compounds (A) of an except 
in this case, especially that relative rate is not limited. In addition, when the constituent which has required 
hardenability is obtained according to the class of pyrolysis nature machine content silane compound (B) 
mentioned later, it is also possible to use only mono-alkoxysilane or a dialkoxy silane as a silane compound 
(A). 

[0029] In addition to what is depended on the above-mentioned silane compound (A) as a silane compound 
which constitutes a film formation component, in this invention, the hydrolyzate of the pyrolysis nature 
machine content silane compound (B) expressed with the above-mentioned general formula (B) and/or its 
condensate are used as an indispensable component. It sets to the above-mentioned general formula (B), and 
is the pyrolysis nature organic radical R3. The univalent organic radical decomposed at 200 degrees C - 400 
degrees C is shown, and, specifically, the alkyl group of carbon numbers 6-25, the radical containing an 
annular aliphatic series radical, or the radical containing the aliphatic series polyether chain which has the 
ether group content repeat unit of carbon numbers 2-12 is shown. 

[0030] It sets to a general formula (B) and is R3. In using the silane compound whose decomposition 
temperature is a less than 200-degree C radical In order to generate gas before a film formation component 
hardens, a necessary hole is not formed in the film, but on the other hand, if the silane compound with which 
the decomposition temperature of a pyrolysis nature organic radical exceeds 400 degrees C is used, the 
silane compound concerned Since hardening of a film formation component advances substantially before it 
generates gas, it is difficult for a paint film to form a hole, therefore in any case, it is difficult to obtain the 
resist lower layer film which has necessary gas permeability. Although the example of a pyrolysis nature 
machine content silane compound (B) is shown below, these may use together one sort or two sorts or more. 

[003 1] Pyrolysis nature organic radical R3 When it is the alkyl group of carbon numbers 6-25, as straight 
chain-like **, the alkyl group concerned may be a letter of branching, and can mention a hexyl group, a 
heptyl radical, an octyl radical, a nonyl radical, a decyl group, the dodecyl, an octadecyl radical, etc. as the 
example. As an example of the silane compound in this case (B) For example, hexyl trimethoxysilane, hexyl 
triethoxysilane, A hexyl TORIBUTOKJ gardenia fruit run, heptyl trimethoxysilane, heptyl triethoxysilane, 
A heptyl TORIBUTOKJ gardenia fruit run, octyl trimethoxysilane, octyl triethoxysilane, An octyl 
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TORIBUTOKI gardenia fruit run, nonyl trimethoxysilane, nonyl triethoxysilane, NONIRUTORI 
butoxysilane, decyltrimetoxysilane, decyltriethoxysilane, DESHIRUTORI butoxysilane, dodecyl 
trimethoxysilane, dodecyltriethoxysilane, a dodecyl TORIBUTOKI gardenia fruit run, 
octadecyltrimethoxysilane, octadecyl triethoxysilane, an octadecyl TORIBUTOKI gardenia fruit run, etc. 
can be mentioned. As a desirable thing, among these Hexyl trimethoxysilane, Hexyl triethoxysilane, heptyl 
trimethoxysilane, heptyl triethoxysilane, Octyl trimethoxysilane, octyl triethoxysilane, octyl 
trimethoxysilane, Octyl triethoxysilane, nonyl trimethoxysilane, nonyl triethoxysilane, 
Decyltrimetoxysilane, decyltriethoxysilane, dodecyl trimethoxysilane, dodecyltriethoxysilane, 
octadecyltrimethoxysilane, and octadecyl triethoxysilane can be mentioned. 

[0032] R3 When it is a radical containing the aliphatic series polyether chain which has the ether linkage 
content repeat unit of carbon numbers 2-12 The radical concerned may be what has a functional group at the 
end. As the example A propyl group (polyethyleneoxy), A propyl group, a propyl group (polytetramethylene 
oxy-), (Polypropyleneoxy) (Polyethyleneoxy) An ethyl group, an ethyl group (polypropyleneoxy), an ethyl 
group (polytetramethylene oxy-), a methyl group (polyethyleneoxy), a methyl group (polypropyleneoxy), a 
methyl group, etc. can be mentioned. 

[0033] As an example of the silane compound in this case (B) For example, (polyethyleneoxy propyl), 
trimethoxysilane, screw (polyethyleneoxy propyl) dimethoxysilane, Tris (polyethyleneoxy propyl) 
methoxysilane, triethoxysilane (polyethyleneoxy propyl), Screw (polyethyleneoxy propyl) diethoxysilane, a 
tris (polyethyleneoxy propyl) ethoxy silane, Trimethoxysilane, screw (polypropyleneoxy propyl) 
dimethoxysilane, (Polypropyleneoxy propyl) Tris (polypropyleneoxy propyl) methoxysilane, triethoxysilane 
(polypropyleneoxy propyl), Screw (polypropyleneoxy propyl) diethoxysilane, a tris (polypropyleneoxy 
propyl) ethoxy silane, Trimethoxysilane, screw (polytetramethylene oxy-propyl) dimethoxysilane, 
(Polytetramethylene oxy-propyl) Tris (polytetramethylene oxy-propyl) methoxysilane, triethoxysilane 
(polytetramethylene oxy-propyl), Screw (polytetramethylene oxy-propyl) diethoxysilane, a tris 
(polytetramethylene oxy-propyl) ethoxy silane, Trimethoxysilane, screw (polyethyleneoxy ethyl) 
dimethoxysilane, (Polyethyleneoxy ethyl) Tris (polyethyleneoxy ethyl) methoxysilane, triethoxysilane 
(polyethyleneoxy ethyl), Screw (polyethyleneoxy ethyl) diethoxysilane, a tris (polyethyleneoxy ethyl) 
ethoxy silane, Trimethoxysilane, screw (polypropyleneoxy ethyl) dimethoxysilane, (Polypropyleneoxy 
ethyl) Tris (polypropyleneoxy ethyl) methoxysilane, triethoxysilane (polypropyleneoxy ethyl), screw 
(polypropyleneoxy ethyl) diethoxysilane, a tris (polypropyleneoxy ethyl) ethoxy silane, [0034] 
Trimethoxysilane, screw (polytetramethylene oxy-ethyl) dimethoxysilane, (Polytetramethylene oxy-ethyl) 
Tris (polytetramethylene oxy-ethyl) methoxysilane, triethoxysilane (polytetramethylene oxy-ethyl), Screw 
(polytetramethylene oxy-ethyl) diethoxysilane, a tris (polytetramethylene oxy-ethyl) ethoxy silane, 
Trimethoxysilane, screw (polyethylene oxymethyl) dimethoxysilane, (Polyethylene oxymethyl) Tris 
(polyethylene oxymethyl) methoxysilane, triethoxysilane (polyethylene oxymethyl), Screw (polyethylene 
oxymethyl) diethoxysilane, a tris (polyethylene oxymethyl) ethoxy silane, Trimethoxysilane, screw 
(polypropylene oxymethyl) dimethoxysilane, (Polypropylene oxymethyl) Tris (polypropylene oxymethyl) 
methoxysilane, triethoxysilane (polypropylene oxymethyl), Screw (polypropylene oxymethyl) 
diethoxysilane, a tris (polypropylene oxymethyl) ethoxy silane, Trimethoxysilane, screw 
(polytetramethylene oxymethyl) dimethoxysilane, (Polytetramethylene oxymethyl) Tris (polytetramethylene 
oxymethyl) methoxysilane, trimethoxysilane (polytetramethylene oxymethyl), Screw (polytetramethylene 
oxymethyl) dimethoxysilane, tris (polytetramethylene oxymethyl) methoxysilane, etc. can be mentioned. 
[0035] As a desirable thing, among these Trimethoxysilane (polyethyleneoxy propyl), Triethoxysilane, 
trimethoxysilane (polypropyleneoxy propyl), (Polyethyleneoxy propyl) Triethoxysilane, trimethoxysilane 
(polytetramethylene oxy-propyl), (Polypropyleneoxy propyl) Triethoxysilane, trimethoxysilane 
(polyethyleneoxy ethyl), (Polytetramethylene oxy-propyl) Triethoxysilane, trimethoxysilane 
(polypropyleneoxy ethyl), (Polyethyleneoxy ethyl) Triethoxysilane, trimethoxysilane (polytetramethylene 
oxy-ethyl), (Polypropyleneoxy ethyl) Triethoxysilane, trimethoxysilane (polyethylene oxymethyl), 
(Polytetramethylene oxy-ethyl) Triethoxysilane, trimethoxysilane (polypropylene oxymethyl), (Polyethylene 
oxymethyl) (Polypropylene oxymethyl) Triethoxysilane, trimethoxysilane (polytetramethylene oxymethyl), 
trimethoxysilane (polytetramethylene oxymethyl), etc. can be mentioned. 

[0036] R3 When it is a radical containing an annular aliphatic series radical, as an example of the radical 
concerned, a cyclo propyl group, cyclo butyl, a cyclopentylic group, a cyclo pentenyl radical, a 
cyclopentadienyl group, a cyclohexyl radical, a cycloheptyl radical, a cyclo octyl radical, a cyclo OKUTA 
dienyl radical, a cyclohexenyl group, an adamanthyl radical, a bicyclo heptyl radical, a bicyclo heptenyl 
radical, etc. can be mentioned. 
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[0037] As an example of the silane compound in this case (B) For example, cyclo propyltrimethoxysilane, 
JISHIKURO propyl dimethoxysilane, Tricyclo propyl methoxysilane, cyclopropyl methyl trimethoxysilane, 
Screw (cyclopropyl methyl) dimethoxysilane, tris (cyclopropyl methyl) methoxysilane, Cyclo propylethyl 
trimethoxysilane, screw (cyclo propylethyl) dimethoxysilane, Tris (cyclo propylethyl) methoxysilane, cyclo 
butyltrimethoxysilane, JISHIKU lob chill dimethoxysilane, tricyclo butyl methoxysilane, Cyclo butyl 
methyl trimetoxysilane, screw (cyclo butyl methyl) dimethoxysilane, Tris (cyclo butyl methyl) 
methoxysilane, cyclo butyl ethyltrimethoxysilane, Screw (cyclo butyl ethyl) dimethoxysilane, tris (cyclo 
butyl ethyl) methoxysilane, Cyclopenthyltrimethoxysilane, cyclopenthyltriethoxysilane, Dicyclopenthyl 
dimetoxysilane, dicyclopenthyl diethoxysilane, Tricyclo pentyl methoxysilane, cyclopentyl methyl 
trimetoxysilane, Screw (cyclopentyl methyl) dimethoxysilane, tris (cyclopentyl methyl) methoxysilane, 
Cyclopentyl ethyltrimethoxysilane, screw (cyclopentyl ethyl) dimethoxysilane, Tris (cyclopentyl ethyl) 
methoxysilane, cyclo pentenyl trimethoxysilane, Cyclo pentenyl triethoxysilane, JISHIKURO pentenyl 
dimethoxysilane, JISHIKURO pentenyl diethoxysilane, tricyclo pentenyl methoxysilane, Cyclo pentenyl 
methyl trimetoxysilane, screw (cyclo pentenyl methyl) dimethoxysilane, Tris (cyclo pentenyl methyl) 
methoxysilane, cyclo pentenyl ethyltrimethoxysilane, screw (cyclo pentenyl ethyl) dimethoxysilane, tris 
(cyclo pentenyl ethyl) methoxysilane, [0038] Cyclopentadienyl trimethoxysilane, cyclopentadienyl 
triethoxysilane, Dicyclopentadienyl dimethoxysilane, dicyclopentadienyl diethoxysilane, Cyclopentadienyl 
methoxysilane, cyclopentadienyl methyl trimetoxysilane, Screw (cyclopentadienyl methyl) dimethoxysilane, 
tris (cyclopentadienyl methyl) methoxysilane, Cyclopentadienyl ethyltrimethoxysilane, screw 
(cyclopentadienyl ethyl) dimethoxysilane, Tris (cyclopentadienyl ethyl) methoxysilane, cyclohexyl tri- 
metoxy silane, Cyclohexyl ethoxy silane, dicyclohexyl dimetoxysilane, Dicyclohexyl diethoxysilane, 
tricyclohexyl methoxysilane, Cyclohexyl methyl trimetoxysilane, screw (cyclohexyl methyl) 
dimethoxysilane, Tris (cyclohexyl methyl) methoxysilane, cyclohexyl ethyltrimethoxysilane, Screw 
(cyclohexyl ethyl) dimethoxysilane, tris (cyclohexyl ethyl) methoxysilane, Cycloheptyl trimethoxysilane, 
cycloheptyl triethoxysilane, JISHIKURO heptyldimethoxysilane, JISHIKURO heptyl diethoxysilane, 
Tricyclo heptyl methoxysilane, cycloheptyl methyl trimetoxysilane, Screw (cycloheptyl methyl) 
dimethoxysilane, tris (cycloheptyl methyl) methoxysilane, Cycloheptyl ethyltrimethoxysilane, screw 
(cycloheptyl ethyl) dimethoxysilane, Tris (cycloheptyl ethyl) methoxysilane, cyclo octyl trimethoxysilane, 
Cyclo octyl triethoxysilane, JISHIKU roke chill dimethoxysilane, JISHIKU roke chill diethoxysilane, 
tricyclo octyl methoxysilane, Cyclo octyl methyl trimetoxysilane, screw (cyclo octyl methyl) 
dimethoxysilane, Tris (cyclo octyl methyl) methoxysilane, cyclo octyl ethyltrimethoxysilane, screw (cyclo 
octyl ethyl) dimethoxysilane, tris (cyclo octyl ethyl) methoxysilane, [0039] Cyclohexenyl trimethoxysilane, 
cyclohexenyl triethoxysilane, JISHIKURO hexenyl dimethoxysilane, JISHIKURO hexenyl diethoxysilane, 
Tricyclo hexenyl methoxysilane, cyclohexenyl methyl trimetoxysilane, Screw (cyclohexenyl methyl) 
dimethoxysilane, tris (cyclohexenyl methyl) methoxysilane, Cyclohexenyl ethyltrimethoxysilane, screw 
(cyclohexenyl ethyl) dimethoxysilane, Tris (cyclohexenyl ethyl) methoxysilane, cyclo OKUTA dienyl 
trimethoxysilane, Cyclo OKUTA dienyl triethoxysilane, JISHIKUROOKUTA dienyl dimethoxysilane, 
JISHIKUROOKUTA dienyl diethoxysilane, tricyclo OKUTA dienyl methoxysilane, Cyclo OKUTA dienyl 
methyl trimetoxysilane, JI (cyclo OKUTA dienyl methyl) dimethoxysilane, Tris (cyclo OKUTA dienyl 
methyl) methoxysilane, cyclo OKUTA dienyl ethyltrimethoxysilane, Screw (cyclo OKUTA dienyl ethyl) 
dimethoxysilane, tris (cyclo OKUTA dienyl ethyl) methoxysilane, Adamanthyl trimethoxysilane, 
adamanthyl triethoxysilane, JIADA man chill dimethoxysilane, JIADA man chill diethoxysilane, Thoria 
DAMAN chill methoxysilane, adamanthyl methyl trimetoxysilane, Screw (adamanthyl methyl) 
dimethoxysilane, tris (adamanthyl methyl) methoxysilane, adamanthyl ethyltrimethoxysilane, adamanthyl 
ethyltriethoxysilane, a screw (ADAMANCHIRUECHI) **) Dimethoxysilane, screw (adamanthyl ethyl) 
diethoxysilane, tris (adamanthyl ethyl) methoxysilane, a tris (adamanthyl ethyl) ethoxy silane, [0040] 
Bicyclo heptyl trimethoxysilane, bicyclo heptyl triethoxysilane, JIBISHI clo heptyldimethoxysilane, 
JIBISHI clo heptyl diethoxysilane, TORIBI cycloheptyl methoxysilane, bicyclo heptyl methyl 
trimetoxysilane, Screw (bicyclo heptyl methyl) dimethoxysilane, tris (bicyclo heptyl methyl) methoxysilane, 
Bicyclo heptyl ethyltrimethoxysilane, screw (bicyclo heptyl ethyl) dimethoxysilane, Tris (bicyclo heptyl 
ethyl) methoxysilane, bicyclo heptenyl trimethoxysilane, Bicyclo heptenyl triethoxysilane, JIBISHI clo 
heptenyl dimethoxysilane, JIBISHI clo heptenyl diethoxysilane, TORIBI cycloheptenyl methoxysilane, 
Bicyclo heptenyl methyl trimetoxysilane, screw (bicyclo heptenyl methyl) dimethoxysilane, Tris (bicyclo 
heptenyl methyl) methoxysilane, bicyclo heptenyl ethyltrimethoxysilane, screw (bicyclo heptenyl ethyl) 
dimethoxysilane, tris (bicyclo heptenyl ethyl) methoxysilane, etc. can be mentioned. 
[0041] As a desirable thing, among these Cyclopenthyltrimethoxysilane, Dicyclopenthyl dimetoxysilane, 
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cyclopentyl methyl trimetoxysilane, Screw (cyclopentyl methyl) dimethoxysilane, cyclo pentenyl 
trimethoxysilane, JISHIKURO pentenyl dimethoxysilane, cyclopentadienyl trimethoxysilane, 
Dicyclopentadienyl dimethoxysilane, cyclohexyl tri-metoxy silane, Dicyclohexyl dimetoxysilane, 
cycloheptyl trimethoxysilane, JISHIKURO heptyldimethoxysilane, cyclo octyl trimethoxysilane, JISHIKU 
roke chill dimethoxysilane, cyclohexenyl trimethoxysilane, JISHIKURO hexenyl dimethoxysilane, cyclo 
OKUTA dienyl trimethoxysilane, JISHIKUROOKUTA dienyl dimethoxysilane, adamanthyl 
trimethoxysilane, JIADA man chill dimethoxysilane, adamanthyl methyl trimetoxysilane, Screw 
(adamanthyl methyl) dimethoxysilane, adamanthyl ethyltrimethoxysilane, bicyclo heptenyl 
trimethoxysilane, bicyclo heptenyl triethoxysilane, JIBISHI clo heptenyl dimethoxysilane, etc. can be 
mentioned. 

[0042] The general range of the relative rate of the silane compound (A) which constitutes a film formation 
component in this invention, and a pyrolysis nature machine content silane compound (B) That what is 
necessary is just to consider as the range where the constituent with which the porosity silica film which has 
properties, such as gas permeability needed, is formed is obtained therefore, although the concrete range 
changes also with classes of each silane compound For example, it is 30-95:10-70 both in quality and in 
quantity, and it is desirable that it is 50-90:10-50, and it is especially desirable that it is 70-90:10-30. As a 
result of the rate of a pyrolysis nature machine content silane compound (B) becoming [ too little ] relatively 
for the rate of a silane compound (A) to be excessive, the constituent obtained forms the resist lower layer 
film with inadequate gas permeability. The constituent obtained as too little [ the rate of a silane compound 
(A) ] on the other hand has a possibility that the resist lower layer film formed may become the superfluous 
thing of gas permeability, and may become what has inadequate resistance. 

[0043] In order to have the hardenability which needs the constituent obtained, it is required for at least one 
side of a silane compound (A) and a pyrolysis nature machine content silane compound (B) to have three or 
more alkoxy groups. The combination with the pyrolysis nature machine content silane compound (B) 
whose value of b of the general formula (B) which starts the silane compound (A) whose value of a of the 
general formula (A) concerning a silane compound (A) is 3 or 2, and a pyrolysis nature machine content 
silane compound (B) from such a viewpoint is 3 or 2 is not desirable, and it is desirable that it is the other 
combination. 

[0044] In the above-mentioned silane compound (A) and a pyrolysis nature machine content silane 
compound (B), hydrolysis and/or in order to carry out condensation, a catalyst is used. As this catalyst, 
metal chelate compound, an organic acid, an inorganic acid, an organic base, an inorganic base, etc. can be 
mentioned. 

[0045] As metal chelate compound used as a catalyst For example, TORIETOKISHI monochrome 
(acetylacetonato) titanium, tree n-propoxy monochrome (acetylacetonato) titanium, Tree iso-propoxy 
monochrome (acetylacetonato) titanium, Tree n-butoxy monochrome (acetylacetonato) titanium, tree sec- 
butoxy monochrome (acetylacetonato) titanium, Tree tert-butoxy monochrome (acetylacetonato) titanium, 
Diethoxy screw (acetylacetonato) titanium, G n-propoxy screw (acetylacetonato) titanium, G iso-propoxy 
screw (acetylacetonato) titanium, G n-butoxy screw (acetylacetonato) titanium, G sec-butoxy screw 
(acetylacetonato) titanium, G tert-butoxy screw (acetylacetonato) titanium, Mono-ethoxy tris 
(acetylacetonato) titanium, Monod n-propoxy tris (acetylacetonato) titanium, Monod iso-propoxy tris 
(acetylacetonato) titanium, Monod n-butoxy tris (acetylacetonato) titanium, Monod sec-butoxy tris 
(acetylacetonato) titanium, Monod tert-butoxy tris (acetylacetonato) titanium, tetrakis (acetylacetonato) 
titanium, [0046] TORIETOKISHI monochrome (ethyl acetoacetate) titanium, tree n-propoxy monochrome 
(ethyl acetoacetate) titanium, Tree iso-propoxy monochrome (ethyl acetoacetate) titanium, Tree n-butoxy 
monochrome (ethyl acetoacetate) titanium, tree sec-butoxy monochrome (ethyl acetoacetate) titanium, Tree 
tert-butoxy monochrome (ethyl acetoacetate) titanium, Diethoxy screw (ethyl acetoacetate) titanium, G n- 
propoxy screw (ethyl acetoacetate) titanium, G iso-propoxy screw (ethyl acetoacetate) titanium, G n-butoxy 
screw (ethyl acetoacetate) titanium, G sec-butoxy screw (ethyl acetoacetate) titanium, G tert-butoxy screw 
(ethyl acetoacetate) titanium, Mono-ethoxy tris (ethyl acetoacetate) titanium, Monod n-propoxy tris (ethyl 
acetoacetate) titanium, Monod iso-propoxy tris (ethyl acetoacetate) titanium, Monod n-butoxy tris (ethyl 
acetoacetate) titanium, Monod sec-butoxy tris (ethyl acetoacetate) titanium, Monod tert-butoxy tris (ethyl 
acetoacetate) titanium, Tetrakis (ethyl acetoacetate) titanium, monochrome (acetylacetonato) tris (ethyl 
acetoacetate) titanium, Titanium chelate compound, such as screw (acetylacetonato) screw (ethyl 
acetoacetate) titanium and tris (acetylacetonato) monochrome (ethyl acetoacetate) titanium; 
[0047] A TORIETOKISHI monochrome (acetylacetonato) zirconium, a tree n-propoxy monochrome 
(acetylacetonato) zirconium, A tree iso-propoxy monochrome (acetylacetonato) zirconium, A tree n-butoxy 
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monochrome (acetylacetonato) zirconium, A tree sec-butoxy monochrome (acetyl acetonato) zirconium, A 
tree tert-butoxy monochrome (acetylacetonato) zirconium, A diethoxy screw (acetylacetonato) zirconium, a 
G n-propoxy screw (acetylacetonato) zirconium, A G iso-propoxy screw (acetylacetonato) zirconium, A G 
n-butoxy screw (acetylacetonato) zirconium, a G sec-butoxy screw (acetylacetonato) zirconium, A G tert- 
butoxy screw (acetylacetonato) zirconium, A mono-ethoxy tris (acetylacetonato) zirconium, a Monod n- 
propoxy tris (acetylacetonato) zirconium, A Monod iso-propoxy tris (acetylacetonato) zirconium, A Monod 
n-butoxy tris (acetylacetonato) zirconium, A Monod sec-butoxy tris (acetylacetonato) zirconium, a Monod 
tert-butoxy tris (acetylacetonato) zirconium, a tetrakis (acetylacetonato) zirconium, [0048] A 
TORIETOKISHI monochrome (ethyl acetoacetate) zirconium, a tree n-propoxy monochrome (ethyl 
acetoacetate) zirconium, A tree iso-propoxy monochrome (ethyl acetoacetate) zirconium, A tree n-butoxy 
monochrome (ethyl acetoacetate) zirconium, A tree sec-butoxy monochrome (ethyl acetoacetate) zirconium, 
A tree tert-butoxy monochrome (ethyl acetoacetate) zirconium, A diethoxy screw (ethyl acetoacetate) 
zirconium, a G n-propoxy screw (ethyl acetoacetate) zirconium, A G iso-propoxy screw (ethyl acetoacetate) 
zirconium, A G n-butoxy screw (ethyl acetoacetate) zirconium, A G sec-butoxy screw (ethyl acetoacetate) 
zirconium, A G tert-butoxy screw (ethyl acetoacetate) zirconium, A mono-ethoxy tris (ethyl acetoacetate) 
zirconium, a Monod n-propoxy tris (ethyl acetoacetate) zirconium, A Monod iso-propoxy tris (ethyl 
acetoacetate) zirconium, A Monod n-butoxy tris (ethyl acetoacetate) zirconium, A Monod sec-butoxy tris 
(ethyl acetoacetate) zirconium, 
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(57) [Kti] 

SJg* { 2 0 0~4 0 0*CT'*>S>rfc*W*L^. m&z 
tl&Uz/XhTm&CD®&lZO. 7—1. 8g/cm s 

Unci S55K^Sft^)»14*ia«co^fi|?ajgm±coiajS(c 
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i msm i ] tibhr* ( a ) -ells 5 y-fcn? 

ft ( A ) 8 JOTEHR* ( B ) X'Sk$ti2>fmm&& 

^Wi^xt^ft (B) ^iPTK^ftfcctt^/^^Ji-e 

HttS (A) R'aSKOR^-a 

CR 1 Ji. jMRK^ 7y*K^*fcttl«>*iHS 
(fcjtf LISMEHR* ( B ) <7)R 3 fc LT5gfS$*U>^ 
Jfftt*MS£R$K . ) *SU R 2 ttlffi0*tt££* 
U attO~3tf>a«S:Srt-. ] 

HKS (B) R 3 b S i (OR 4 ) 4 - b 

( R 3 14. 2 0 0-4 0 OXJ-C^Wi 1 «<0^8ftt 
tf«***U R 4 ttl«<0*IK**L. btel~3 
) 

im&2 ] x ? Wt-£ft ( B ) Ji» 

-*W (B) fcfcl,vC> R 3 83«IIgJft]5£SS:£-tffR 

[«S#«3] «l^^li*ffcJ:^Ig»<0^< 1 1>- 
J: 9K£a£^6l^ft£ft£Kt;:£*rtS> £ k 

111*114 ] iit#jR i iziimais? wt-&ft ( a ) a 

£VmftMftm$^y>fcGm ( B ) fc, 

1. 8g/cm3 -c*4*?L«^U*iU:0**Cfc* 

[m**6] it*«i~if*«3cov^m*H2E^ 

ft ( b ) <mftMmmmnftm^A±<?>^iztm 
•tzztizx*). mmtftzm.Zitz>bmz#A& 



[000 1] 

\%mtnmttmmm win jnatfawwcv' 

[0002] 

imtotxm ^ftmmwmmKb'iztmz^?- 
ymmz&uxu. W7yy<-mti. u : Jxbmm 

mtzx *) , %mtm«?%mtm mxnmmmz 

®$mfcizMfh^i^?%b'<D<ii;mfctfmtsizft 
ot. ffltJMizti^xytvxrwf-yijmizi' 

i?X vmzm&th Z b tmmb 4 0 , WifcT, flDX*f 
<OHfcRttl»jfcK*#Jfc*-* Zbimh 

tiX\^h. 

[0003] ^ 'J r? yStffcB?^J&IIS]fgili)g& 

hw-ytf-?x?b Lxmut>tihi)\ w-v<m 

X'h h tab iz Y mz+ft%-?x 
zbtfX'Z?. mxusmzyx-it** 
t?mwcoww}nJLi:mtzbtf®mbKch. *z 
x\ MJ&&x'&&m#<?mttM±izmiw ■ mmm 
vmis&Tmmbjm Lxzmzv : JxY^9-y^m. 
?u mmmmm:^x9bLxm^x. mm 
*?mfmmm* Yy^^j^yy-thyu^xt^^ix 

fc, ^«rD*Ai;^v^li L-vXMKkJnxfflTil 

inx^Tiillk^raic. SISJDXfflTJiU'eixgft^Sn 
X-TI»^tfO-?X^Jl$r^-tl> £ fcj^teg§ftT V^ 
A^Wlcti. ffliMfiMttLhfc:, JnXfflTiiJS. T 

mmasKxtiizvvvx vm zwmzmmix 
%&&mffim&&i&.-tziim&mtztix^z. 
[0004] zcd£ o %mf&e>2®fmmzt5v&&m 
iz>i?-yzmm-h7u-tx\$^ mmni'yxvmz 

h htiK tax.mTmm&.Tv>mzttt&hcote. x-y^ 
\z. Tmmtaxm-?x7<?)^?-y$;Bf&-tz>tz 
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[ooo5] tfriztfc zcoDuxmrmmzr -y >- 

tfXgilttS:* LTV vfiri t TEST'S) Sit *»WPI 

uz. tfz. TmmDui.mvxrizttLxte. 

)£$ixft£fc. i^'xhfc<o$*tttc<£ixft.ri. flni 

ft - . M.Tfiz^MTmmmxm'?*? imm- 
mwLtfirnitz&ftsm&tn-fh z t t>*mztiz 

[0006] 

tc-mmzm^x%zix?zi><7)X'b'>x . znmu. 

mzf&n. visxhWLcom&izmzixhwmiztt-rh 
mmzffixtz v hTmn&mmmts *. vzcommx 
mtm&T&ztizhz,. *^i^@wi±. 
tfxm&&£^-fz>t&iz. uisxhmtcD$mmz& 
ti, uisxmnmmizmzti&mwimizm-mmz 

t\,zhh. 

[0007] 

mimmiz. Tie-«t^ (a) x-mzntisy 

(A) aXXTFU-m: (B) T'i^ftftf^fifttSlI- 
mM±K)%mBfm-ftZ'&1iLX%*) , MCJ: 

-fb-^i (b) j&^^^tt-cTL^^-rftctti 

0. ^7L«^U*H*«§^ftifcS-^mt-rft. 
[00 08] 
[ft3] 

-«« (A) R J a S i (OR 2 ) 4 -a 

cr 1 ^mm=f-. 7-ymw^ttzi,iimco^mm 

(fzKUm-f&& ( B ) <DR 3 fc LT5Sii$*lftf?kfr 

mm®mm<. > r* a 1 m^mmt^ 

[00 0 9] 

-flS:^ (B) R 3 b s i (OR 4 ) 4 - b 

( R 3 (i, 200-40 O'CT'^M-Tft 1 fffic^frfgtt 
W8»7HU R 4 {il{Itf>:fr&«£^U blil~3 



[0010] ±fe<9l^'X bTJ!JS?ffl*&j£ft£:m^ 

m#M&mtti'7 yitisvn ( b ) -mx ( b ) iz 

fcwt. R 3 #. IIttIli!]M£»£^t^B?14*$». 

%ts?mMmmmx' & ft ^ ? y ft ^ t *w 

[0011] JdSOU ^ hTS ffitfflffllfcWi. 

[0012] #f£HJi<0l^X hTiiJKfflfflJ«ttcoiSjt^ 
834* IMZWisyyit&fa (A) fcjtf^jgftg^ 
isyyifcalto ( B ) *Hj»mc;fcvvc, *fcektf 

-tftifc£*H8fc-fft. 

[0013] ^m^ViSX YTWmi. ±.mcoui;x 

hrmmmimizi: o&foztitzmmtmmzti&z 
tizzvmtztix&f&zti. ®m*o. 7~i. 8g 

/cm 3 -C^ft^TLS^U^JKJ: ntct^t^imb-t 

ft. 

[0014] *^c75^^x hTilli^iei*ffi{i:. ± 
»K2r, SKffl^tlC-t-W$^ftSWi-fP14S^^5y 

itsm ( b ) o^)Bitws^^j5?^asw±<7)iaK^ 
Mmz> ztizx<o. ®mmMt*mi\LZ*th tmz# 

[001 5] 

t c7) J: 0 ^ ftH^^^^-rft t Z *> . 

SK^^is^-a5tLT, &#»tt«£-£3nj-ft^ 

5Wb-^3 (B) ?:-&Wtft^. TOfi^^* 5 »C 
JOWLSftftiScafSx^Wt-S* (B) *^^x 

ft mm. zmh^ ^mm^tim^fitzit 
m . iis^^^att ^*-r ft u h tjiii!6w»*s 

ixft. fi^oT. CcOlx>-'xhT«^{±. i7f^ 
*<-h»-fciS3S-f ft- 1 tci 0 , T«c7)jDXfflT*MC« 
LTElrS<7)^XX -y f- y^SrlBtEfc:a6>o«» tcaWJ-fft 

[ 0 0 1 6 ] ±te<OW^'X hTaiSfflfflBfeftfi, 
HDBjafi**^^^ 5 >"fk£Wfc: J: ftjD*^-)»ftfc«}: 
V/ * fc««^HiJ: 0 =5: ft t cot'$> ft , #?L«-CJ> 
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[0017] 

[»EOS8t*)#!I] BIT. *f6BHc0HiS^.^lco^ 

tt, SS»y7>M (A) fc, JK#jKtt*M£&fi- 
■f-iJKtfHBtt**^? yfc£«i ( B ) t fc«t 

[0018] *3MHfc:*$ we . WxT. HT«i!fflaj«* 
<0]R#«iS#i: LTtt, ±I£HR^ (A) TmZtlhi' 

yyfc-sm (a) fc<j:t>*±i£— flSit ( b ) -c^nssift 
tfwtt**^? y-ft^j ( b > comm<7)tn*ttMmt3 

[00 19] 5/5^ (A) fcff&HR5fi (A) 

xVI^&fc'£W3>£fc#T'$&. fcfc'U R 1 * { 1« 
3K*HS(i. -fftft ( B ) <D 
R 3 fc LT«»§fLl>«!^»ttW«SJiU'f-c7)t<7), •** 
2 0 0-4 0 OXXimth 1 «cOjS^14*«S 
jy5flo>fc«3?*4. ZZlZ. T)V*A>&<7>&Wmb LX 

it. *+)vm. x^a, 7uw&tn.wj-)\ / m& 
wmm. i ~ 5 £ fc a*?* & . 

•J-*»*fWlkUtt, 7i-;«, -7-7f-/l^ 
[00 20] HR* (A) X'mzti&yyyfc&Va 

(A) c7)pijfc TMCDisy ( 1 ) ~ 

(5) 

(a) eawc, a*u, r> tf*mm?£tzit 

y-ymm?. R 2 ^'MSiici-5coT;Pdf;i/«t^(i7 
i-;Ht*>Sy7W^ft 

xhdfv-i^^y. Mi-n-7n#=>f-/y7X h'J- 

y. h y- s e c -7h^f^^7V, hU-tert- 
yh^xj^y, hy7x7Jf^x7>', 7WnhiJ 
.X h^xi^y. 7/M-ah 'Jxhdfi/x^^, 7/kt 
D h 'J — n -yu^W^y y, 7/M"n h 'J - i so 
-TO,irdf^i^9>-, 7/M"OM;-n-rhdf>'V7 
>\ 7;M - nh»J -s e c-yy^i/i/yy. 7)^a 
h'J-te r t-7b^^v7Vfcit^7;^n|>ij7 
x 7 * 5 y=5r k'iWfZ Z t * { T'$ & . 



[002 1 ] y7WL^(2) 
HRSt (A) fcfcWC, a#0, R 2 *»HW»l-5<0 

f t-7-i so-TD^yy?^, f>5-n-7*h 
^f^^y. f h7- s e c -7>3f ^y7>. f b7- 
t e r t-7h4ri/x77fcJ;tA'xb77x7=3f^^5 

[00 22] isyyfc&faO) 
-«K (A) fcfcWt. a**l, Ri *<^^l-5(0 
rA*A**fc(i»l7***S. t^;Hifcli;7i 
x/i^rj) 0 . R* «il-5(om;«^cli 
7 x x/P«T& Sy 7 y<(fc£* 

y. *+)UbV^h*i'>>yy. Wh'J-n-rn 

y. Xj-)l>YV-n-7V*i/i/yy. *f-/VMJ-s 
e c-yb^i^y, >fyPMJ-te r t-7>=* 
vx^y, Xf-tVY 'J 7iy*yy7>. x-fvU-y.* 
bdf^^^y. xf-yl/Mjxhdrv-^-^y. Xf-/H>y 
-n-7D^-/-/7y, if)^'J-i s o-7n# 
^yy7y. xf-;Pb'J-n-7hdf>-v-5y. x^ 
hiJ-sec-ZKyy^y, iWJ-tert 
--fY^yiyyy. lf;PMJ7 i7^yy7V, t'X 
/l/MM b^x^y, t'x/l^h "Jxb^x^y, f 
-;^'J-n-7n^yy5y, t'X/H- V - i s o 

y N h'^hy-sec-7Kyy7>, h'-)V-bU 
-tert-7"h^yy7y, t-^b^i/^yy 

7>. n-rne/whu^hdf^x^y. n-rotvp 

Mjxhdf^^^y, n-7DWb'J-n-7D^ 
yy7>. n-7nt;PMJ-i so-7D!X^yy5 
y, n-7De;l^M;-n-7h=3r>-x5y, n-7n 
t/^'J-sec-T'hJfyy^y, n-Tntr;l-by 
-tert-7"Kyy7V, n-7DhVl^M)7x7 
^yy7^, i s o-rnttl'h'J> h^fyy?/, i 
s o-7'DtVPhyx|-^fvi/5y. iso-roh'* 
hij-n-7n^yy7y, i s o-7Dtf;l^h'J- 
i s o-7D,-tfdfvv7y, iso-7nt;^U-n 
-7h=¥y^5y. iso-7DWJ-sec-7' 
h^f^x^y. iso-rnWMJ-tert-yb 
^fi/^^y, iso-7ney|/h'j7i7^yy7V, 
[0023] n-y^tUhU^h^i^^yy. n-7^- 
;l^hyxh4f^>-7y, n-7f-^hU-n-7n^ 
yy7y, n-7"f/H-iJ-iso-7o^yy7 
y, n-r^l/hU-n-rhdrv-v-^y, n-7^ 
hV-s e c-yh^-^^yy. n-/WJ-te 
r t-7hdfv->-5y» n-7f-;Wh'J7x7dfv-^7 
y N sec-Zf/l/h^Kyy^y. sec-7*f 
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)V- i s o-fUXh^yy^y, sec-/f^-h 
'J-n-TD^yy?^ sec-/f;|.-hy-i 
so-rn^yy^, sec-7f^-Mj-n- 
s*Y*\/i/vV^ sec-W-h'J-sec-/h 
^yy^y, sec-/fyP-h>J-tert-7h^ 
S^^y. sec-/f;P-h'j7x^yy7y, t 
ert-yf;Ph'J^^yy5^ tert-/f/P 
HJxh^^y. tert-^MJ-n-ro 
^yy7y, tert-Wb'J-iso-7Uif 
*>^5y. tert-WMJ-n-7h*yy^ 

tert-/f;l/b'J-sec-yb^yy7y, 
tert-yf/^y-tert-Zb^ryy^y, t 
ert-7f;t/h'j7x^yy7^ 7x-/^'J^ 
h^yy7y, 7x-/^ , JXb^yy5^ 7x-/> 
h 'J-n-TD^yy^y, 7x^b'J-iso- 
Tn^yy7y, 7x-/^'J-n-7'h^yy7 

7x^h'J-sec-yb^yy7^ 7x-/P 
hU-tert-m^?^ 7x^b'j7x/ 
^S^y. r-TS/ra^hW h^r^x^y. 

r-rsyrntr^huxh^r^^^y. r-zy^H 

dfy/ot;^»J^Kyy7^ /-/'Jy^^T 
ntVI/hUxh^i^y. r-b , J7DnrnttPh 
h^v-v-^y^il^r- h , J7norntr;Uh'Jx 

[0024] ^5yft*ft (4) 
HR« (A) fcjSWC. a**2. Ri ##*Rl-5tf> 

ZcDMftMt IXli. Mtti^^^^h^^y 
y. y7f/l/yXb^yy7X ^^-^-n-7° 
O^^S/^y. y^-y-iso-ro^yy 
y>^ VX^JV-iz-n-^Y^isi/yy^ -J^)V- 
y-sec-yh^yy^^, y>Xf;l/-y-t e r t 
-/h^ryy^y, y7f^y7x;^yy7^ x'x 
f^y7h^yy5^ ylf/l/yXh^yy^, ^ 
Xf^-y-n-To^yy^y, yXf;Hy-i 
so-7D^yy7y, yXfil/-y- n-/b^y 
x^y. yXf^-y-sec-ZKyy^y, 
f;p-y-tert-/Kyy7y> yXf^y7x 
/*rzsioy> s i/-n-7°Ot?;I^y Y^lsi^yy^ 1/ 
-n-7°ntr;U£/Xh^r->>>^y s y-n-7D^- 
i/-n-7 0 n^^^^y N j/'-n-rot/P-y- i 
so-7n^yy7>, 5/- n -To tf/W- V- n - 
yh^fyy?^ y-n-rat^-y-s ec-/f 
^yy7y, y-n-rn^-y-tert-ZK 
yy7V> y-n-rnt/^y-7xy^yy7y, 
V- i s o-7°Dtr;i^< h^yy7y, y-iso- 
/D^yXh^yy^y, y-iso-7D^-y 
-n-rn^yy7y, y-iso-ro^-y- 



iso-7D^yy7y 4 is- i s o -7*n tVl/-:y' 
-n-rb^fyy^y, 5/- i s o -7°ntf7l/- s 
e c -/b^yy7y, V— i s o —7u\Z)V—i/— t 
e rt-7h^yy7y, i s o-y°u\Z)V-i/- 
7x7^yy7y, 

[002 5] y-n-yf^h^yy^y, i/-n 
-/Wxfdryy^y, y-n-Zf/P-y-n- 
7°n^^x^y x x-n-y^;U-^- i so-7'n 
^yy^y, y-n-yfyl^-y-n-^h^yy? 
y. y-n-7'f/l'"y"sec-7 r h^yy7y, ^ 
-n^f/^y-tert-yh^fyy^y, n 
-/f/k-y-7x;*yy7y, y-sec-W 
S^h^^y. y-sec-/f;|/yXKyy7 
y N y- s e c - T'f /P-y- n - rn^yy7y, 
s e c -7"^;i/- i s o -7°C7/1f^f i/S/^y N 
y-sec-/f;l/-y-n-7'b^yy7y, 5/— s 
e c-yf /l/-y- s e c-Zh^yy^y, y-se 
c-Zf/lz-y-t e rt-yh^yy7y> $y- s e 
c-W-y-7x^yy7y, y-tert-/ 
f^y7h^yy7y, y-te r t-Zf^yXb^ 
yy?y, y- 1 e r t - 7 r f^-y- n-7n^y 
y5y, y-tert-/f^-y-iso-7o^ 
i/i/yy. y-tert-/f/P-y-n-yh^yy 
yy, iS-t e rt-yf^-y-sec-Zf^yy 
^y N y-tert-yf/P-y-tert-y>^y 
y7y, y-tert -7f/^y'-7x7^yy7 
y. y'7xX/Py^ h^r^S/^y. y'7xX^-y-x 
h^r^i/^y. y7xx/l/-y-n-rn^yy7 
y. y7xX;Hy-iso-"/nWyy7y, y'7 
x^-y-n~7h^yy7y, y7x-/k-y- s 
ec-/hJryy7y, y'7x^-y-te rt-7 
h^Sy^7y. y7x^y7x^yy7y, vt'X 

/i/Syy h^v-^y. ^v-r^yrotr/t^y 

x^y. ^r-TSyTutr^i/xh^rv-ix^y^ 
-^U^K^r^roe^^h^r^x^y, i^r-^U 
y^yrn^yXhdfyy^y, y r -h l j70D 
TntVI^y h^yy^yfei^yr-b U 7nnro 
hVPxX h * y&if Wf I. £ i: **C* h . 
[0 0 26] isyyfc&fa (5) 
HfcS <A) tefcvvc. a**3, R 1 #|JflR* 1 5 

x;|^-C*>0. R 2 3^IJ8iai--5^T;Wf7P«*fctt 

7 x x/i^t* & 2/ 7 yit^m 

7y. nj^f/^yxh^fyy^y, MMfvi^y 

-n-TOTK^xv'^y. h'J^f/^y-iso-7 
D^yy7V, b'J^f^y-n-rb^ryyy^ 
y. h'J^f;^y-sec-7baryyy7y, HJ 
^f^y-tert-yh^yyy^y, MMfVl" 
^7x7^yy7y, h Uxf-;^yy h*^7 
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y, hVx.j-ji^yx.h^i'i'jy, MJx?-/n&y- 

^yyfy, HJXf-/y*y-n-7 r h*y'y'^y\ 
h l Jxf/^y-sec-7hJf-/y7y. b yxf-/y 

yb*y^7>\ hiJ-n-rnt^Z-n-xK 
i/^y, h'J-n-7nt/R/-n-7D^j/y 
5y, h'J-iso-7ot/l/t/-n-7n^s/i' 
5>\ MJ-n-rot'/l^Ey-n-yh^i^y, 
MJ-n-7oKM/-t e rt-7h^-/7y. 
hU-n-rnhVl/^y-s ec-yh^i/i/yy* h 
U-n-^^ohVW^y^xydf^v-^y. h'J-iso 
-7ot/Ry^ t-Jfi/^y, h'J-iso-Totf 
W/-n-7n^y-/7y, h>J-iso-7'of 
M/-iso-7D^yj/7y > h'J-iso-r 
DtV^y-n-rh=3f^^5y. h'J-iso-TP 
tV^y-sec-rh^-i/^^y, h'J-iso-7 
afcTrt^y-te rt-7h^^5y. h'J-iso 

-rohv^y^xy^^^^y, hy7xx;y^yy 

hdfy"^7>\ hy7iXM;xh^yy5y. b>J 
7i-/Ky-n-7D^yy7y. h'j7iX/R 
;-iso-7D,^7X Mj7x-;HEy-n 
-7h^fyy7y, b'J 7*x;^y- s e c -7>4f 
y/7y. M»7x-;|/^y-t e r t -T'hdf^i^? 
yfe J: h l) 7 x ryue y 7 x y * y-i' 7 y%Z2Wf 
ZZbtfX'Zh. 

[00 27] V±<0o-h. isyyitUr® (2) b LXVf 
4U>i«9fcL r-Yv^h^^-yyy. xb7Xb*y- 
yjy, ff5- n -7°n^Tdf-v V, f b7~ i s 
o-7a^yy7yfcJ;^f b77i/*yy7yt 
y7yft^(3) i LT$f4 U^<i, y^- 

/^^h#yy7y< yf-^h'jxhdf^^-^y. y 

f;Ph'J-n-7D^yy7y. y^H-'J-i so 

-7°o^^>-5y. x^-/n- 'jy b^f y-/7y, xf- 

;^iJIhJfyy7y, t-y^y^hJfyy7y, tf 
:z/l/b "J xb^y-y- 7 >\ i s o-7Dt;l/h'J> b* 
yy7>, i s o -ya^juhV^h^yyyy* n- 
7>;kb',>y b^i^?^ n-7f;^'jxhafyy 
5y. i s o-yf-;Ub'jy h*y~>yy. iso-7 
f/l/h'JxhJfyy^y, tert-7f/L'b l J^b^ 
y^y, tert-7f;l'h l JXhdfyy7y > 7x 
x/yb "jy b* isisyy&XV? y~> 
yyX-bh. isy yit&fa (4) fcLT#4L^i?> 
i2, y7f^y> hdf^y-^y, S J* WJX. V* yi/ 
yy^ y'Xf/l/y^hdfyy^y. yXWyX b*y- 
y-7>-. y-'7xx;yj7y b* yy^yfci^iX^ 
y-'xhdry-y-7>-r'ftl». y?y^i (5) b iXft 

4U^<oii. hijyf-zu^yy hJfyy^y. byy 
f-zi^yxb^y-^y, b yx^-yy^yy b^-y-x? 



y N Mix^-^yxhdfy-y-^y'. K)7ixw; 
y b 3- yy y y& x V b y 7 x y x b * y yy y 

[00 28] V±cOyyyit-&tii> (A) ti, 1«<WC 
(A) tfc{tl,ac7)ffl^20v-7y-fk^ (A) 

t y 7^3 y- y y y 4 tea a <r>m< 3 ^y- 5 yit&v® 

(A) X'hhyriva^yyyyzm^&WiStei.. & 

mzmmzii-t&m&'faZft&tzMz. a <7)ffi*<o~ 

l^yjyfk^t (A) T-$>Sr h57/y3^fyy7y 
it/ b y 7/Vn * y yy y<n\ ^-ftifr 1 a 4 tzii 2 m 

&±zwm-rz>zbwiat. lw zcomsiztsv&^s 

T/^^yyjy^it^y^^yy? y commit . 
yyyit-SVn (A) £tt?>l~5 0S«%<7)«EHi:$ft 

(A) *fflv*4*£fcUu -tflxBHWStett. mzmsi 

yytt&% (b> emmz^x. '£m%mim*m- 
s»s**<f»6*i*«^tt, yyyititf* (a) tlx 
^yr/ua^yyyytrzit : JTf^^yyyy^i: 
m^&zki>-5imx'f>&. 

[0029] *%.mzis^xit. wmm^^mm-ri 
yyyiY&yntLX. ±mwyy yft&w <a> £±.5 
fcofciil*.. JJEHR^ < B ) -C*S*i6S!WM»ttaHf 
%yyy{k-0?%t (B) o^4MW«aj:t/V4fctt*<o 
I^Uj^^^-i: LTfflV^nS. ±ie-«^ ( B ) 
(wfcWC, 5S^»ttW«aiR 3 2 0 0r~4 0 0X: 

-2 5«7/W«, atKBBIRKS^-frtfS, 4fcJ±IK 

BEnfeK y x-r;HS$:#tj*&*-r . 
[0030] -«W ( B ) tcfc^T . R 3 *t4MWSBJBE** 
2 0 0 •C*)lco»-e& I.X7 Srffl v * & i§£ 

fi, iiy7yt^«. M»^7>*^t-r«>Htrtc^ 

•f s fs^ix*«s«07Mi?fflK^4 0 oxizmt 
bisyyfc&bimmb. zixtftfxzft&.-t&mz 
TOjftj^wmbWJifcJiif tr U4 a fefttawnt 

i j&M-C* . UTtz&ftM&mtty y yitHtfn 

y±immLxi>£\>\ 

[0031 ] g^fStt^lSSR 3 *^^6~2 5C0T 

fc4«t*-cft->r t i < > *<r>mb LX\t^*yiv&, 

^7*f-;yS, yx;yg, Kfy 

zcom&coyyyfcarVa ( B ) <n>mb LTti. 
^y-yyb'jy bJfyy^y. ^y-^hyxh^y-y-^ 
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/h^^7^ *91-}VbV* b^i^iyyy, 

y, /-yuby^b^^y. r^by^b*^ 

?y. fy^h'JXh^yy^y, fy^hU/b^ry 
^/Uh'J^h^r^^^y. ^^^f^hyxh^yy 

^yfciv^^^x^huyh^^^^y^ir^w 

tt. ^^blMb^v-^y. MS/^MjxK 

^^^y. ^r^bu^f h^ri/^^y, ^rf^n; 

^b'JXh^yy^y, ^f/l/by^h^yy7^ 
^fyph'jxhdfj/^y, y-;^y^h^yy7 
y s /-/Phyxh^v-i^y. f^Mi^h*^ 
9>\ fy/l/hyxh^yy77, br v/Ub 'J > b* 
i/i/yy, Kfy/^yxh^yy?^, ^y^T^ 

by* h^^x^yfcitx^-^^x^h'jxh^x^ 

yy$:m?hZbtf?£2>. 

[0032] R 3 **fiaaft2-l 2<9X~^/I4£^3r 
« 0 £ ^lifl^^ 'J x-7^*S:*tf *T 

TfcJ:<. -tOWfcLTii (^yxfby^y) 7n 
bvug. (^yrohv^y) rntr/u*. (#y 

fh?^^^^)^^ (#'jxfl/^ 
(^yf-b^f-Uytf*^) xf7l/«. (tfUxfO/ 

y**^) (#yrnei/^y)^f;p 

[0033] Z<7)ig&<7)>>yyik&to ( B ) cofiaj^: LT 
f±> (^yxf-uy^xrntr^) by* b* 

*>^y. byx (^yxfi/m^rottn * 

h^ryy?^ (sKUxf-Uy^S/rot^) hUx 
h^S/v-^y. fx (ijcyxf-i/y^^rotr;u) 5y 
xf^yy^y, bl>x (TKyx^uy^v-Totr 

Xhdryy7^ (#y 70^1/^^70 tf 

/y) by^h^yy^y, tx (^yrnti/y^y 
7°nb7l0 S^b^S^y. MJX (sKyrntfUy 
^y7nW) ^b^r^^y. (^y/ntV^ 
^y/oh'/H hyxh^yy^y, (#»jrnt 
L-y^^robvio yxh^yy^y, byx (^y 

rotl/myrnt^) Xh^yy7X (^yf 
Vy**\sy**i'?WV) by> h^yy7V, b* 
X (TKy-fb^-Xf-Uy^^rnbfyP) Sy^b^v-^ 

?y. byx (*Urb^^y**yTttt7io ^ 



h'JxKyy^y, t'X(,-Kyfb7^fl/7«y 
rot:;H yxh^yy5y, byx (4fyf h7^f 
V y**is 7°n b/U) xb^rx^y. (^yxfi/> 
«yXf;H h'J^Kyy?^ b"X (^'Jxfl/ 
y**5/Xf-/l0 y^h^yy7y, b'JX (^'Jxf 

i/^^yxw) y< b^s^y. (^yxf-i/y* 

^rixx^) b'JXb^rxx^y. b'X (^yxfl/y 
**xXf-/l/) yXb^yy7y, b'JX (tfyxf-U 

myXf;l/)Xh^yy5y, (^yrpti/y* 
+yxf;l.) by^b^rx^^y. b'x (^yrotru 

y^^yxfyp) S^b^S^y, byx (jKyro 
tl/myXf^^h^yy?^, (^'JTatfl/ 
y**^Xf-/W) hyxKyy7^ b'X (^U7°D 
ei/y**S/X^) yXh^yy7^ b'JX (tK>J 
rntl/y^i/Xf-^) Xh^yy7y, 
[0 0 34] (jKyf-b^^f-lyy^i/X^/I/) by 

Ttb^s^y, b*x (^yrb^^f-uy^xxf- 

;H Wh^yy7V, byx (#Ufh7^fl/^ 
^yXf;l/)^Kyy7V, (^'Jf h7^fl/^ 
*>X*rt0 byxb^x^y. b"X (#yfh5^ 
fl/y^yxf;H yxh^yy7y, byx (^y 
f b7^f i/y«yxf;i/) xbJfyy^y, <*y 

Xf-U-y:**^^!/) by^b^rv^^y. b'X (;K 
yxfl/y^y^f;Wy7b^yy7y, b»JX 
(/fyxf l/my^f/l/) ^ h^yy7X (tK'J 

xf-lyy^S/^f-yP) hyxh^yy7>, b'X 
yx^lyy^x^f-yl/) yXb^yy7y, b'JX 
(^yxf-lyy^v^^;|/) Xh^yy?^ (#>J 
yru\ZVyJt*i/*+)V) b ypc b^v^y. b'x 

(^yrnt'i/m^f/t,) y^h^s/i/^^ h 

yx (4?u7oei/m^f^) ^b^rv-^y. 
(4fyrnti/y^y^f;n byxb^x^y. 
b'x (^yrotyy^y^f;n y'Xh^yy^ 

y. byx (^yrotiyy^^f-^) xKyy 
?y, (^yfhwf^y^^f/n by^b^ 

S^Sy^y. b'X (^'Jfb7/fl^y«y^fyH 

^b^rv-v-^y. byx (7Kyf-b5>^wy^^ 

f;H^Ryy7y, (^'Jf Yy*1r\syJi*i/* 
*)V) by^b+yy^y, b'X (TKy-rb^^f-l/y 

**5/>f-;i^) ^b^rx^^y. fcitfbyx (;tfy 

-rb^^f-lyy^v^^) >* b^fxj^y&ifS:^ 
[003 5] £*U>*>3%. JBP* U^fcOi: LTIi. 

(^yxf-uy^^rntr^) b b^ys^y. 
(^yx^iyy^^Tntr^) hyxKyy?^ 
(^yrneiyy^vrnt;!/) by^b*^? 
y. (^yrobvy^xrob^) byxh^yy 
7>, (3Ky«fh5>f"Vy**^rot;p) by^b 

*is*syy, (*'Jfh5^fl/mi/7ae^) b 
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yxh^yy^y. (#yxfi/y^yxf^) hV 
}>*yy?y. (^UrntfUy^S/xf-^) hU^ 

h*yy?y. (^yroei/^^xf/n hux 

yyO^yy^y. (^yfb^^fl/y^yXf 
bUXb^yy^y, (#yx^y y>^*y;><?• 
7^) HJ-Xh^yy^y. (*'Jxfl/my^f 

h'JxKyy^y, (^yrubyy^yy*?- 
^) hU^h^yy^y, (^'J7ot 4 l/my^f 
;U) hUxh^yy^y, ( tKUx h ^^^Ixy^^S/ 

y<f*/y) hy^h^yy^y. (^yf-f^y^yy:* 

C 0 0 3 6 ] R3 ^^JJSteKS^^OST*)^*^ 

^mmcDMtLXii. y^urD^l, y^n/ 
f-zug, yy*tK<y^-/yS. y^n^yfx^S, y? 
n^y?yx:xn^ y^n'v^y/t'S. yy'n'vrf- 
/yS. yy*o:*y*f7yg. yy*o:*?;?yxx/i^ y 
?n^-b-/I^ Ty^yf-/I/g. b^n^rf-/!/ 

[0037] zcom^oisy yit-sm ( B ) comt LX 

ii. M^ttV^nrntf^bU^h^S/x^y. y*y? 
07°QtVl/x^ h^rSy^^y, h y y? 07°ObVUy< h 
^yy^y. y^P7ntV^f;l/h'J^N^yy7 

y. b'x (y^nrotVMf/i/) y*y< h^yy^y, 
hVA (y;n7Qt;Mf;H y< h^f i^^y. y? 

oro^Xf/^Wf^yy^y, b'X (y^07 
DttPXf^) ^h^iySy^y. bUX (y^o/o 
tV^X^/U) ^h^yy^y. y^U^/Ph y ;* 
yy^y. iSi/?X3y^}WJ*h*is>>y>. hVis? 

^yy^y. t** (y?Q7^/kXf-;y) y'y<b^yy 

?y. bvx {i/7xi7^)V**)r)V) * h^yy^y. 
y;n/f;l/Xf;^^b^yy7y, b*x(y?n 
7f^xf^) yy<h^^>-5y. hUX (y^D/f 
;UX^-/y) y< h^f yy^y. y^n^yfvUh >Jy< h^r 
yy^y, yy*n^yf-/ybyxh^yy^y. y*y? 
u^yf-/yy'y< h^yy^y, yy^n^yf-z^yx h 
*yy?y. hU^^n^yf-^h^rx^^y. y? 
o^yf-^y<f^h y* h^yy^y. b'X (yy*u^ 
y^y<f-;y) itXY^i/i/yV \ hVA (yy*o^y 
fvyy<f-/y) ^h^yy7y, y?u^y^/UXf-^h 
U^b*yy7y, b'X (y;n^yf;Uf;H y'y< 
h^yy^y. hU^(y;n^yf;l/Xf/H^h^ 
yy7y, y?o^y<r— rt'h'J* b^yy^y. y? 
D^yf^h yxh^yy^y. yy;n^yf-/l' 
xyf^^y^y^ S/y-^n^y^yyS/Xh^sy^^ 
y. h y?n^yx-/yy< h^yy^y. yy'u^y 



fxyMf^h^h^yy7y, b'X (yy'n^yf- 
-;l/y<f-;l/) ^h^riy^^y. b'JX(y;n^yf 
x;Mf/l/) y< h^yy^y, y^o^yf x/l/Xf^ 
MJy< h^^iy^y. h'x (y?D^yf-^xf;H 

y^h^rx^^y. h (^;D^yf^xf;n 

y^h^yy^y. 

[00 38] y^n^y^yx-y^'J^ h^yy? 
y. y^O^y^yXX/^iJXh^yy^y, Vis? 

X-;l/yXb^yy7y, y ? Q^y ? y'X ~ ;yy< 
yy^y. y^o^y^yXxyMf^h'J^h^yy 

5y, b'x (y?n^y?yxx;Mf/W y'y<b^y 
y^y. Mix (y?n^y?yx^f;H xh* 
yy^y. y?n^y?y*xx/uxfv!^yyf h^yy 
^y. b'x (y^o^y^yx-;px^;u) yych^y 

y^y. h l JX (y^n^y^yxx/pxfyn y*h^f 

yy^y. y^n^x/^hu^ h^yy^y> y?n 

My;l/h'JXh^yy7y, yy^O^y^y^ h 

^yy^y. yy^n^y/uyxh^yy^y, hj 

y?n^y;Mh^yy7y, y^P^y;Mf/l^ 

hy^b^yy^y. bx (y^o^y;^^) y 
^h^yy^y. bW(y^DMy/MfW^h 

^l/i/VV. y^n^yyyX^hy^ h4ryy7 
y. b* (y^n^y/l^X^y) y7h^yy7y, 

h-yx (y^n^y;uxf-;u) ^h^yy^y, y? 
n^r^;uby^ h^yy^y, y^n^rf-zuhyx 

h^ri^Sy^y. yy;o^f/l/y7h^yy7y, is 
y?D^f;l/yXh^fyy7y, byy^n^7°f";!/ 

^Kyy7y, y^n^7°^y<f-;uhyy< h^yy 
?y. b'x (y^n^r^;^^) yyfb^yy? 
y. hvx (is9u^7+)V*+)V) y<h^yy^y. 
y^o^r^x^hy^ h^yy^y. b'x (y? 
n^r^ux^y) y^h^yy^y^ hu^ (y?n 
A.r^ux^) y< b^yy^y. yy'o^y^/uhy 
^h^yy^y. y^p^f/^yxh^yy^y, 

yy^n^^f;l/y7h^yy7y, yyy*Q*?f^ 
yxh^yy^y. i>yy^p^;f;Mh^yy7 

y, y^P^f;Mf;^'J^b^yy7y, bx 

(y^n^-^^y<^;y) yy< h^yy^y. hyx 

(y;p^^f;Mf;l/)^h^yy7y, y?n^; 
^UX^hyyChar^i/^y^ t'X (y^o^y'^ 
X^;i/) y'y< b^yy^y. h'JX (y^P^f^x 

+)V) y< h^yy^y. 

[0039] ^oM^hy^h^yy^y, y 
^n^-t^yy h yx h^yy^y. yy^p^tx 

7yy'y< h^yy^y. yy^PM^X;l/yXh^yy 

7y, by y^o^-fe— )V* h^yy^y, y^n^s 
H^t^h y>< h*yy^y. b'x (y^o^ 
t^/Mf;n yy<h^yy^y. byx<y?n^r 

^x;Mf^)^b^yy?y, y?n^H:x;pxf 
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yyhlM Y^i/i/yy. b'x (i/?DM-t-;l/Xf 

\/9u*99V3--)VYV*Y* 

i?*/9w*99i?*^Vi?* h^yy7V, Syy-y'o?}- 
^^yX-^'Xh^yy^y, h v 1 y-? O*? ? y-'X 
-;Mb^yy7y, y^o^^yXX/MWh'J 
.Xh^fS'^y. /(y^n^^yXX/Mf;M 1/ 
^h^ri/^^y. h^(y?n^^yXX/Mf 
;K^h^yy5y, y^D*^^yXz;l/Xf;l/h»J 
^h^fy-S^y. b'X (^^n>f^^> ? x-;Uxf-;U) 
Wh^yy7y, MJX(y^n^^yXX^xf 
yy) ^ T?-?>J-)Ub ] J*h*>>i'y 
y. 7^7yf;^'JXWyy7y, yT^^W 
Sy^h^fy-y^y. i/yy^V^Vis^Y^i/i/yV. 
h'JT^yf/Mh^fyy^y, 7/7yf;Mf/^ 
b'J^h^yy?^ b'X (7^7yf/Mf/H y^ 

y7>, mvf^xf;^>J^h^yy7y, 7^ 
7yf^xf;i/b<jxh^yy7y, fx (r^yf 
yyxfvy) i/*Y*i>>i/yy. b'x (rr/vy^yyxf- 
yy) y'xbdryy7y, bUX (T^vy^x^yl/) 
^b^y-S^y. f'Jx(7^y^xf;HxhJf 
yyyy, 

[0 04 0] t'z/7w\y 0 ^)l«hV* h^i/isyy. b' 
y?u<K?^)VYV^Y*i'i'yy. ^bV?P'V7^- 
^y^h^r^^^y. ^bV^n^rf-^iyxb^^i/ 
^y. h'Jty^o^f/Mh^yy^y, bV?n 
^r^yy^^h'J^h^rx^^y. b"x (b'y-y'n's 
T^ykX^yy) y7Kyy5y, hUX (bV^n^. 
Tf/Mf/H.Xh^yy^y, b'y-y* o'vr^yyx^ 
Jl>h ] J*h*yyyy. b'X (bVy'n^rf-yyx^- 
yy) y^ h^Sy^y. (ty^DA,rf;Pxf 
;U)^h^ri/^^y. b'y^o^Tx-yyhlM h*y 
yyy^ bV^u^7x^;y h Uxh^ri/^^y. s/b' 
^^n^f-^yy^ b^y-y-^y. ^b^^o^rf 

X/|/yXh^yy7y, MJ bV? n^r^-Ao* h * 

y % V* (\iis9u<KT*r-)V*^)V) iS*h*yyy 
y. Mix (t^;n^f-^f^) -X b^fy-y^ 
y. b'fy^o^T^-yux^bii^ h^i/v^y. b' 
X (b'v-^n^rx-yux^yu) ^ Y*i/i/yy&£ 
TfhOA (b'y^u^TT'-yyX^yy) ^b^y-i^y 

[004 1 ] Ztit>cr>oh^ Ht&U^cOtLXlZ. is 

9u^y^)W)^b^yyyy, xS^Q^yfvi^ 

y<h^rSy^^y. y-^o^y^yy^yy b >M b^y-y- 
yy. b'X (y^o^yf-yy^f-yy) y^Xb^y^ 
y, y^n^f^fW h^y-Sy^y. yy^o^ 
yf-^b^yy^y, x^o^y^xriyy b »J 



^f^y-y-^y. y^^O^y^Sy'X-yy^ h^y-5y 
5y. y^o^y^h'J^ h^yy^y, y^nA, 
+ y^y7h^yy7>, y^D^f^h IM b*i" 

yyy. i/y9u^T^)VV* b^i/yyy, y?u* 

9+)VbV*V*i>>yyy. i/isfuit? f-yyy^b* 

yy?y, ytu^^-iiyyxv^i/isyy^ ity 

yyblM h^r^x^y, */*,9x**99i/X.—)W*Y 

*yisyy. ry^y^juhv^h^isi/yy^ vr? 
vy^jwj^h^yyyy. ry^y^wf-juhv* 
h*yyyy. fx (ry^y^u^^) y^b*^ 
yyy, ry-?y^)\s^)ihv*h*yyyy. bv 

?DA,7fx;Ph'J^h^yy7y, by^O^/rX 

jvvv^h^yyyy&kxf^is? n^Tx-yy ^ 

[0042] *m*iz&^Tm2fmftzmm-z>is? 
yit-sm (a) fc. MMtti#ty7y^(B) 

&w&&i'yyfc<&wcDmmizj:'>xi>mzz>j)K mt 

(f®iT3 0-9 5 : 10-7 0^*0. 5 0-9 0 : 
1 0~~5 0ThZ>Zti)m&L<. #fc70~90 : 1 
OSOX'fo&ZttffttLW y^yft^ (A) (7) 

-&» (b) <?)Wfetf®^k%z>&%:, n^tihm^ 

<nt%h. yyy^m(A) nm&tfi&'bX'h 
ht. '&htih®tism\$. Bti&tihuy'AhTmm* 

[0043] n^tihmm\tf<jm%mm*^z>tz 
Mm. yyyik&m (a) trntm^m^^yyit 

Sty ( B ) <D'J?tC< t h-W3^)±<DT)Va^ym 
Z^hZttf<j&gXfoh> Z<v±o%:ffij!ifrt>. isy 
y\Y£M (A) W^SHK^ (A) C0ac7)ffi^3^^(i 

2Xhhisyy\t&to (a) mtm&m^yyy 

it^i (B) fcffiSHR* (B) <0b<^I**3££«:2 
T^^^Stt^Wv'^y^^ (B) 
ft£L^i><DXte%<. ZtlWlcomttX'fo&Zttf 

[0044] Uinyyyit-Sm ( A ) i3 it/^Wtt 

[0045] j«k trfflv^^ns^s^u- Ht^m 

tLXli. mttf b'Jxh^x . (T-b^yyT-bh 
^-h)f-^y. b'J-n-ro^y-^y (7^f 
yyT-bb^-h) ^?y. h'J-i so-7a^y. 
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(T-bf-zl/7-bb^-b) +9V* bV-n-7b 
*y <T-bf7l/7-bh*- b) hU-a 
ec-/h^y • ^7 (7-b^Zl/7-bb^-b) f-* 
h'J-tert-/b^y-^y (7tf^7-bh 
M**>\ /Xh^y • fx (7tt^7tht 
-b)f-?y. y-n-7P«>- b'X (T-fef-^T 
-bb**—b) ^^y. i so-70^y- t'X 
<7<b?-Zl/7bb^-b) *9>* y-n-/Hy- 
t'X (7-bf-zU7bb^-b) ?-?y. y-sec-y 

h^y • fx (r-fe^r-t b^-b) ?-*y* >*-t 

ert-/Ky - t'X < 7*^7* b^— b ) 

y. ^yxh^y • hjx (r-b^r-bh^-h) * 
9y. ty-n-rn^y • hjx (r-fe^r-feb 
^-b) f-*y. *y-i so-rn^y- bux 

(T-b^T-bh^-h) **y, ^/-n-7h^y 
•MIX (T-bf-^T-bh^-h) ^/-se 
c-yb^rS/ • bUX <7-bf7l/7-bb^-b) + 9 
y. ty-tert-yh^y - bUX (T-bf-^T-b 
b^-b) +9V* (7W7tht- 

b) *9>. 

[004 6] bDxb*>--*y (x^r-bhr-bf- 

-M**>\ h>J-n-7o^y-^y(xf;l/7 
•bhT-bf— b) f-^y. h»J-iso-7n^y- 

^y (xf^r-fehr-fef-M f-*y* HJ-n-y 

b^ • *y (xf-^r-febTHr-r-b) f-*y. b'J 
-sec-rh^y^y (Xf-^T-bbT-bx-b) 
f-^y. hy-tert-7Ky-ty (xW-b 
bT-bx-b) f^y, i^xb^r^' fX (x^T-b 
bT-bT-b) **y. y-n-7D^y - fx (x 
f-ZUT-bbT-b-f-b) *9>. y-iso-7o^ 

• fx (xf^br-fef-h) f-^y. x-n- 

yb^rS/ ■ b"X (Xf-zUT-bbT-bf— b) f-*y, x 
-sec/b^y ■ b'X (xf;P7tb7tf-b) 
f-^y. y-te rt-7b^y - fx (xW^b 

r-bx-b) f-^y. ^yxb^y • bux (x^r 

■bbT-bx-b) f-^y. ty-n-7o^y- bU 
X (XfvU7-bb7-bT-b) f-*y. i s o- 

7P^y- bUX (xf-zUr-bbT-br-b) + 9 
y, ty-n-/b^y- bUX (Xf^7bb7bf 
-b> *9>* ^y-sec-T'Ry • MJX (Xf- 
;l/7-tb7bf-b) f^y, ty-tert-rh^r 
S^. bUX (xf;P7-bb7bf-b) **y. xb? 
^X (Xf-^T-bbT-bx-b) 1-9>. ±S (7-b^ 
zl/7-bbib-b) b'JX (xf-zUT-bbr-bf— b) f- 
?y, fx (7*^7* b^-b) fx (xf;P7t 
b7tf-b)f^y, bUX (THrf-71/T-bb-*— 
b) ^y (xf^7tb7^f-b) *9y%i&+9 

y*u-Mfc*ft : 

[0 04 7] b'jxb^y ■ ^y ( Tbf-^T-b b^- 
b) S/VP3xr>A. HJ-n-rotf^-^y ( 7-b 



f^bt-bl^x^A, b'J-iso-ro 
Tj^i'-^y (T-bf-zUT-bb^-b) ^'zl/ZJX^A. 

b'j-n-yb^y - ^y (r-b^-r-bb^-b) v 

Zlox^A. bU-s e c-yb^r^ ■ ^ey (T-b^zU 
T-bb-f-b) x'zWSX^A, bU-tert-yb^ 

>-^y (r-b^r-bb^-b) xzi/3xt>A, yx 

b*v" fX (T-bf-ZUT-bb^-b) ^'ZlOX^A. 
y-n-7P^y- fx ( T-bf^T-b b^- b ) 
zUnx^A. i so-7P^y • fx (7-bf-zU 
T-bb^-b) >-'zl^x^A N y-n-yb^y- fx 
(7-bfvl/7-bb+-b) xZl^x^A. s^-sec- 
yb*>- fx (T-bf-zl/r-bb-J— M ^zWnx^ 
A. y-tert-/h^y - fX ( T^)VT^ b^ 
-b) ^'Zl/HX^A, ^yxb^ry- b'JX (7-b^ZU 
7-bb^b-b) x'zl^ax^A. ^y-n-To^v- • 
bUX (T-bfvI/7-bb^-b) ^Zl^X^A. 
iso-TP^y- bUX (T-bf-ZUT-bb^-b) 
^zUnx^A. ^y-n-/b^y • bUX (7-bf-zl^ 
7-bb^-b) x'zW3X^A N ^y-sec-/^y 

• bUX <7-bf7l/7-bb^-b) ^zUnx^A. ^y 
-te r t-yb^f^ • bUX (T-b^ZPT-bb^- 
b) xzWnx^A. r-b^^rX (7^7tbt- 
b) y>r?xt>A^ 

[0048] bUxb^ry-ty (Xf^7bb7-fef 
-h)y;^XT)A, b!J-n-7n^y.^/ (x 
f-zl^r-bbT-br-b) yV^z^A, b'J-iso- 
7P*^y • ^y (xf;P7-feb7-fef-b) i^zUnx 
by-n-rb^y^y (xf-z^T-bbr-bT* 
-b)xZU3X^A. h'J-sec-/Ky-ty 
(Xf-ZUT-bbT-bx^b) y>3XW, b'J-te 
rt-yb^fy - ^y (xf;^7tb7tf-b) V)V 
rjx^i,^ yxb^y- fx (xf^7tb7^f- 
b) yyPnx^A, ^n-roWy- fx (x^zP 
r-bbT-bx-b) ^ZH2XT>A V y-iso-7Pdt 
^r^- fX (xf-zi/T-b b T-b r—b) y^3Xr>A, 
y-n-^b^y- fX (X^zUT-b b7tf- b ) V 
Zl^ax^A. x-s e c-^b^y • fX (X^zPT-b 
b7tf-b) isjUa-VJ*^ y-tert-my 

• fx (x^zPT-bbT-bT—b) ^ey 
x«y - bUX (x^-zl/T-bbT-bT— b ) y>3X 
»>A. ^y-n-Tn^Sx. b'JX (xf-zi/T-bbT 
■fef-b) y>nz»)A, ^ty- i so-7n^y • 

bUX (xf;l/7H:b7-tf-b) i/zunx^A. 

- n-y b^ri/ ■ bUX (xf-zPT-bbT-br-b) i> 
Zl^axr>A. ^y-s ec-^h^y • b'JX (X^zU 
T-bbT-br— b) y/^x^A, *y-tert-y 
b^r^- b>JX (Xfz^7tb7-bf-b) i/zUnx^ 
A. fb7^fX (Xfz^7-fcb7-fef-b) y/^-r> 
A. ^y (T-bf-ZUT-bb^-b) bUX (X^T-b 
b7tf-b) s/zU3Xr>A, fX (T-b^T-bb-f 
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-h) b'X (X-f/l/TMrt-T-fef— M i^:3X»>A, 

■&m-. bvx (r-fef-^r-feh-^-h) tvusx^a, 

[00493 GfflSib LXli, WitflHK, rot^y 

s> r?ySL ^y^y&k ^-frfll, 'vt^vbl 

tf^yiL y-J-yiL x#ygL i'x^B?, 7My 
8c, y^voyg?, Ty'tyi, -fe^'xygt 

m. mm. t?*k>*. s*sk. 2- 

xf-^A.dfHf^, jj-wyig, xfT'jyis. yy- 

u/wylL iry*7i*. £MHfc P-rs 
/£<&#iL p-h^xy^y|/*yi, <.y*£yx)Vfc 

*/?oaSt®L ^oupBL h^onit 

&Zb1fiC**. mmtb LXli. 0M.HT&fflL UK. 

[0050] LTti, «i»KU to 

-/K fc^^y. toyj/'y, b^'J y'y. fnU 

>s hy^f-^TSy, MJxf^rsy, tyx^y 
-;UT$y, yxyy-^rsy, y7f/Kyx^y 
— /PTSy, t/^f^x^y-^^y, hyx? 

o/fy, xTf-'by^n^y-f-fey, f-h^-Xf-^T 

is-^&tpb zmfh z b tfx-z & . 

[0051] ztit>cofmcooib. n&L\,^<Mi&m 

^-Ht-^m. wmtsxvMwteb*). **)#* 

*mi&ZbtfX%Z>. Ztit><7)tm\±. 1 «$>•!> 

2 mxtzmm-t hzb h . 
[00 52] imn®m&it. isyyfcizM (A) bm 
tonm&&tii'? ( b > b oitm 1 0 onm® 
(5&titt*fttmimbvxtm) izntx. mm. 

0. 001~1 0«figB, #£L<140. 01~10f 

&&<omax'bh. 

[0053] i&mwjx YTmmimmt. 
yfc&m (a) t5£V$Mrt8&&£mi' y xt&fa 
< b > comm&M*imis* x/mm^^&ymizx 

^£90. 25~3^/k ^tCO . 3~2. 5^)V(T> 
fcZtinx. hZbtf $f£L<. ZcoWr&lzli, '&t>tihV 

yxhTmmmm&mzz-ox&fczti&tmtfS}-®. 



ttonv^^t&i,. gftmzit. myitis® (A) 
ts£vwaftmim&iii'7>it-&fa (b> 

~10 0*C, Vt£L<lil 5~8 0*CT'£>£. 

[0054] zztz, ®mb lxh. znmnmmzm 
mzixmmmm'btit£¥ftzm%2ti& 

HCrntuy/ij 3-/wyif ;i/x-f /P, r 
utwy/y3-/«yyfyi'X-f^, robi^y?' 

[0055] *miv>ui;x hTSMfflftfigfeicJi. ss 
mnzxtm. v^wm* iz&^xf&twmcn 

ftfmz£r>xmiffi£.-r&ZtUz£'), u^w^- 

[0056] ltj±, m^mm^mtt: 
umiE^mwmtmfhzbtfX'Zh. m&.wm 

^^FJ{±, ii^5 0~4 5 0*C, *f^L<(i2 0 0~3 

•>AJg, *x*x->AS^ri:^XT>Ati*<fflv^ii 

[0057] «ttttJRIWB4»Ii: LTfflv^ftSX/P* 
x^A^co^fr^Ji: LTi±, 4-7th7i-/l-xyf 
;PX^*x.r>A ^fy^nTyft^-h, 4- 

;P^x^^fi^) 7xx;^/1/^xt>a ^If7;^ 

-<■) 7xx^x;p*-^a ^-y-^^Dryf-t^ 
-h, nx^-iv-A- {<yyj frtti/) 7i-/w 

Atg ; ^y 4 - b H ndf v- 7 x x/^ 
xr>A ^t7^D7yft*-b. ^yy>-4 
-b h'Odf y7i^;Mf/W;l'*-')A 
to*X7x- 4 -T-fe h^fi^7xX;Kyiy;^ 

f-^x/^x^A A.^-y-^/^Dryf-*^— ^ 
3Mf7/M-nry?H&*-K ^yyyu-2-^^/u- 

4-b HDJfy7xX/Mf;UWx'>A 
iU*aT>tt*—h. '<y> ; ;l/-3-^na-4-b 
Ha4f^7xX^yf-;p^;^x»7A ^-9"7^3Td 
T;Hr^-h. h=3fv^y^-4-bHadf>- 
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7 *-)VX^}V*}VK-*7J± ^-^^;^Q7^X7x 
[00 58] -b Ho^r^7x^X;U 

orm^-h, i/Xyy>-3-^on-4-t K 
nJry7x-;^;l/*^'>A 7)V*uT)V*i* 
-K y<yy> - ^-4 - h Hn^y- 5 - 

t e rt-/f;l/7x-/UW^A ^-tf-yyM- 
nryf^^h, ^yy/P-4-^h^y^yy>- 
4~t Wy7x- }VX)Vjrs—*7J± ^^JryfV^U 
W7x-h^t^yXyy>XW-W(§; p-? 
on^yy^-4 - 1 KO^ y7x-/Mf 
r>A ^t7;Wurm^h, P -~ hn^y 
y>-4-bFn^y7x^/Mf;^;^T>A \ 

^rt7;Wnryf : t^h, P -?on<yy/h4 
-fc Hn^fy7x^/Mf 'MMf 7/1^ 
^n*X7x-h, p--hn<yy;H3-^f^- 
4~bKD^y7x-;Mf;l/X;l/*-^ ^*^y 
WnTyft^h, 3, 5-y;no\yy>-4 
-b Hn^ry7x^;Mf;l/X;l/*-^A ^^7/1/ 
^■nryf^-b, o-;oo^yy^-3-;op 
- 4 - 1 h'o^y 7 x^;M f /UMz^A 

ry^-^-K s-^yy/KyVfr/'j^A 

WKo^7x-b, 3-^yy/K^/f7V 
•J^ fb77;^afl/-h, 3- (p-^h^r^ 
^yy^^y/fT/'J^A ^t7WD7yf 

u^a ^t7;woryf : e^h, 3-^yyvi" 

-S-^nD^y/fT/'JW Mt7Wnry 
f-* *- h * if <9><y y*;i^ y y+ TV y * <Hf 

±KJ^O^g^#li: L 
2, 4, 4, 6-fb7/n^y;nMtyxy 
y£#I*T££. 

[0 0 6 0] m±<7)5*>. 4-7th^y7x-^y7 
f-^XA^x^A Mf7^o7;P^^- K ^y 
y;l/-4-th'D+y7x^Mf/U;l/*Z')A ^ 
W7WQ7y«^h, 4-T-b Y^i'yx.-fV 

A Mt7;WD7yf ; £*-h, 4-T-feh*^7 
x-;Kyy;^;i/*-^A Mf7;Wn7yf : E 



TM&ftfcLTte. f yx>f H SI-L85, R]S I — 
LI 10. RSI -LI 4 5, RSI -LI 5 0. 
I -LI 6 0 {=mtt&IM (tt) IS) 

[006 1 ] ®Stt3tK^*S»Jii. 1-1 00m 

*?yx^**-K y7x-^3^H^Ab°i/yx 
K y7x^3- K-^AKfy/Kyt'y 

K y7x-^3-F- T )Ayt7;Wnn 
-7^yx;^*-h, t^(4-tert-7"f;P7 
x-;l^) 3 ^ kz^a b 'j 7/Wq^ ^ yx;^^- 

K b'X (4- t e rt-/f;l/7x^) 

A Kr^/l^y-tf yx;l/**- t'X(4-tert 

K bX (4-t e rt-7'f;l/7x-;K 
A^t7^n7y«^- K b'X ( 4 - t e r t 
-yf/U7x^l/) 3«-H-W;t7Wan-^ 

K h'J7x-;u;P*^Ah'j7/W 
n^^y^^h, h'J7x-/U/l/*- T >A^ 
f7;^n7yf^*-h, h'j7x^KW^A 
t7^i/yx;^^b, b'j7x^;i/^Ay 
t7Wn-n-^yxW*- K s^x— /M4 
-^f;^7x^) xw^Ah'j7Wo^?yx 

/U**-K y'7x-iM4-^Wy7x^HX;P 
*-»)Ah'j7Wn^^yxW^h, (bKn* 
y^x—;^) \y-if y.xf ;U;^^»)A h;i/xyx;i/ 
**~K y;D^y;Mf;M2-^yy^n\ 

[006 2] xVf-;U (2-5T4fy^n^5//l^) X 
W^^A b 'J 7/WD^ ^ yXM^- h , y'7x^ 
^3 - H-^A^f 7^n7yf ^ ^ h , hV7 

x-;^;^-^ A* y 7 r-x^*^ b , (4-b 
HD^y7x^;H ^yy;Mf;U;i/7j>-^Ab^x 
5/*;W**-K l-t7f;i/y7f;WM-')Ab 
'J7Wn^^y^t4"-b, l-^7f-^xf-/p 
x/^xr> a h ij 7;P^ p> ^ y^;^^- h , 4-5/ 

^yxA^—K 4-^.ho- 1 -^y^/uy^f^ 
h »J 7i^p^ ; yx;^^- h , 4- 
^/W- l -t-7^;u^f-^x^*-^A h U 7;M* 
o^^yx^^-h, 4 -yry- 1 -i-y^v-v 

4--bo- 1 -^7 fvuy'x^x^* ~ A h y 7 
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yxf-yi/y^i/*-^ A h y 7/l/:frn* ? yx/ktf*- 

1 -t7f;l/fb7t KDf^7x^A h U 7/k*n 

?b HDf*7x-^Ah'J 7;^n^^yx;l/*^ 
4 -Xb^fy- 1 -f7f^f b7t Hnf * 7x 

^ h*^- 1 -t7f^f h7t Hof*7x-Wb 

- 1 -^7f-;Ux h 7 b Hnf*7x-W h U 7>M" 
o^yx/l^-K 4- ( 1 h^xh^^) 

- 1 -^7^/kf h 7t KPf^7x-')A h U 77M" 
O^y^M^-K 4- 

- 1 -^7^r h 7b h'nf*7x-W f> >J 77M- 
n^^yx/^^h, 4-^b^r^^^;^^^ 

- 1 -t7f/^f h7t Knf^7xX>>A h 'J 77k* 

o^yx/l^-K 4-xh^#/U7 r -/l/*^ 
- 1 -^7^f*h7t Hnf^7xxWh'j7yW 
o^^>x;i/**-b, 4-n-7°n^^;^-^ 
^y- 1 - t7f b7 1 Kof ^ 7x^W h'J 

[0063] 4-iso -Tutf*i/l}}l>#-}Vjt*i/ 
- 1 -^7f-;l/f-h^t Knf-7r7xx»>Ahy7;l/>r 

x- 1 - t7f;l/f h7tHnf^7xx^b'j7/^ 
tfo^yxyM^-K 4-tert-/^y^ 
iK^jJ-api/- 1 -^7f-^f-b7b Fnf^7xx^ 
Ah'j7;^n^^y^**-h, 4- (2-fh7 
tKD77^/Wy) -l-t7f^fb7tKof 
*7x-Wh'J 7;^o^^y^**-h, 4- 
(2-fb7tHot7-;^y) - l-^7f-;kf 
h?b HDf *7x-Wb y 7^*a>?^** 
-K 4-<yy;my- 1 - t7f zi'f h7t bn 

f ^ 7 x A b »J 7/Wo^ ^ >X W*- b , 1- 
{1~y^)VT^Y*^)V) f h7bFnf^7x^A 
h y 7;kfrn;rf $ b&i^tf-^Atg^ft 
S£6£#J«; 7x-;^t'x (MI^odW) -s 
-hVTi/y. * h^r>-7x-;U-t'X (b'J^DD^ 
-s-h'J7y>, ^7^/P-b'X (h'J^DU 

[0064] 1, 2-t7b^yyy7yb'-4-^ 
sft^^niJH. 1, 2-t7KyyyTy'H-5- 
XW^nUK, 2, 3, 4, 4' -f h7^y/ 
7x^^01, 2-t7h^yyy7yK-4-XW 
yKx^f/UiJtm, 2-t7Hyyy'7yH"5 

- yi?x^ t;^ )£<?> VTVr h >»fc«WK3HK 
2S£#Jffi; 4-h'J^7xty/^;P*y, Xis*)V7 



xfy;^;l/*y, b'x (7x-/MJi/*x;i/) 

l/V- K b e n^ r o-;I/C0byxhy7/U^fn^^>'X 
;M**— K xho^yS/;W-9. 10-yxKy7 
yb?-by-2-7^**-K hy7;^np<^y7. 
/I^x/^b'x^u [2, 2, 1 ] ^7°h- 5 -xy- 
2, 3-y*;^^Sh\ N-tb'n^^yW 
^YYV7)\>*u*9VX)Virs*-y^ 1, 8-^7^ 
l^y^l/tfygM $ Khy77l/^a^^yx;U**- 

[0065] vxtcommLmii. m&mmm&m ± 

ffi&l-3 0®*gffT*S>&<> 

[0066] ^BJcOl^^X hTSJKfflfflJSftWi. jg 

*waa**i o-20jum, m&ftmmn o-4oms 

^y#V> (ISLL. H^fl^XSfl (SO H) N 

ioo. R200 (ULL H*fl:*i«(*)R) . r 
^5+^yr^/;k 7Ht//H0, l«1 1 3 2 (H 
±. Jl|W7r>fy^S*/K*) ») ^KWSIl: 
IWfflSISPJkLTJi, #Rtf/-*y^#ffl 

[0067] *»»oi/s;^ hTW^ffifcftii, Jnx 

2—1. 60t<^T*>*. 
[0068] *JMIK)US;^ HTfltoWBtf Sii*«BB 
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-wen. sKu^xhTSUti, Mitt&mvwmt 
&±.izmfoZixtzimLmmm<n%m<,zB$Lzti. zco 

C00693 O±C0U : Jx YTmmnB&Tu-t^zii 

•oft < b ) wfmmmimR* <nftm%j&x K>m^ 
mx-h zzt tf&wvh o , u-? x 2 0 0 —4 0 0 xaa 

( a ) tj it^jiftta**^^ ( b ) <offl» 
*jii)fffl««w^, w^*>«SKs.fctfW£, mom 

fcitftf^SS i> <r> t -t *> z t a*c* 

S. 

[0 0 7 0] £Oj:3fcLTJBlSS*l.SI^*bTllR 
-1. 8g/cm3 -CbhZklffltLW ZCDXoZ: 

tmawm&^®mi%-t& z 1 1 <t o , ski^ 

fif-»T, i'yfy & £ £ J: 9. 

TJiJHfcWU WScO^x v^-V^^mzi)^^ 
\zm8tfhZhtfX'%h. 

[0071]*^, i&mnvvx v^mfmrnm 
Gmzwh^nx-bhiz*). imxtihwcmttHi 

%X'h 0 S> ]✓ h fc £0^»tt*^ < , 
[00 7 2] 

-thif. *mutztit><7)mmmzm5ZZtL& t^-ci* 

=Srv\ 

[0073] HJfiM 1 

i^yy-ft^S (A) COT-b^^ h^f^yS 5. 2 1 
sisitflBiiMIHta**^^^?* (B) c^t'i^n 
^•-f-^HJxhdfs^^y ( MJxh^-i^u^y 

;l/st0l/* y ) 10. 7 4 si ^mWicoro 
a -rt^e yxf-^x-f^ 19 0. 8 9 g fc ft (cfp* 5 
0 0mLO7 7^3fcAnTj§fi?$-y:, *<DiS£-J££-? 
^♦f - -y 7 x ? - L £ 6 0 tflnfi L . 

;;c- Mtt^y7W^ < b > comma 
^mmx'b h t'>- ? u^r^)vmyrtmm.\t 350 



°c-c-$>s. c<oa&at=, m&o-?i^>-ko. 99g 

*A *y£BI*4 2.17 gfc»WS*fc*»»«r 1 m 

mfrirxtnttz. zcom. e onx^mmn^mai: 

tflB£R«S-fr» ftbtvtzBCjmzm&tX-tiifflLt:. 

zlx. %.mz±-oxm£.Ltz* ? s-ju&xt/j:? ; 

-)l>55. 9 9g£KJ5E&*>£>MfiE®*U:. ZCDko 

%mmz± ixnbtLfii&v&ii&m 1 1. ssg^i 

£tt3HWIiBW£> M» y i-zw^^-^a h 'J 7/M" 

3-;Ryxf;H-f^ 1 7.39 gfcr§fl?§i2\ 3E 
C:.r?)?§$£?tfS#0. 2/xmC7)7^^^-T-^j§t 

[0 074] HS£0iJ2 

i^yy-ft^ (A) OT-h^y h^r^^7y52. 58 

hy^h^-/y7yi6. 4 0gSr«i^Jc7)rokV 
y/ l j3-/l/ty'If;H-f/H87. 54gtft£ 
^S5 0 0mLc7)75^3{c:AixTjS»$-ii-. -e^m^ 
?^*f- y ^ X 9 - 7Ti«f U^A { <b 6 0°C fcjaffl 

Uc. f»^MttS**>'7y-fk-^) (b> mm 
ttmmim&Tbh v ; f^\^c^mmnt2 5 o'cx- 

t>l. ^coSMt:. fmwujymi. oog$r-f 

*y-$mfo42. 4 8gtzmMz-£t:*mmzitifmfr 

VXiUlfc. *<r>\k. 6 0'CT-4B#HjD*^fcJ:t^ 
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[0075] Jt«0>Jl 

( 1 )yyV\Y£ft* (A) KK^-fST-b^y. h^-^i^ 
5V30. 1 gis<ktx^5>"ft:^te (A) 

f-iv hv* h*isi/y> 2 0 . 1 g ttmmmnruv 

ky/'Ja-My/D^x-f/H 5 4 g{cj§»$ 
^xy-yvt-^-TJWPL. m&trMB& 6 ox: 

1 2 g Sr >f 3T y^m* 1 5 . 7 g fc*JS§-frfc*SS£ 
ll«flH*»ttT«SjDUfc. -?"^f*. 6 0"CT'4^RJ5$ 

Ii)4t3ty^y-;P$r^)g?S5 1 g*RJ6»»»S>iSE 
SiL, 7*otrw>-^i;3-;^y7'Dt;ux-r/P5 

( 2 ) JJB < 1 ) T1#^»^Rm^fiit?S5 0 gfc^tEtt 

D^^yx;^*-b0. 0 9gSr»t+7>JSfi £ L 
fe. ClcOfgjaSrfLg^O. 2^m^7-f;^-T'^jSL 
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( 1 ) SR^MBttS*^9y-(b^* ( B ) izWmthi^ 

f?fefr8?t&K<i2 7 0-C) 12. 4gi$J:tfi/9yft*« 
(B) CKS-f& (jK'Jxf-uy**^) 7ot^h'J 
^hdfv^-7^2 5. lg ( (^'JXfl/V^y)/ 

o t-^a^^»ss<i 2 2 o *c ) z^i&m\(D7 o e 

■frT^'J-^yt-^-TiKfPU »7)?Sg£6 0X: 

2 2g$-f*y£81*2 0. 7gfcjW»S*fc*»«* 
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x. v vx bTmmmmmz'&t:. 

C0077] c v vx v tm mmmmnms 3 &±?> 

*^CiStt4ltBSt« 1 ~ 2 tJ il>'Jt!R(5lJ 1 ~ 2 leff £ ^ 

( 1 ) iff«jg&<!:WS#r¥ 
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( 3 ) P>-*X h^-ycoWStt 

(4) WTVl^Utt 

(5) HflSTvS/y^Wtt 
( 6 ) 
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Lfc. i^Jay^x/NOiSWc, RltR&itJBt 

fflW4 r NFC B007j (yi^fX77-;K1*) 

hr^-h±Ti7Wi)$£*l$-£&.i Jgw* { 3 
o o n mn&fflb±mvfzbn*ittcatm&ikb txm 

hTSJ&lflj£$l£Xt-y3-:?-fc < i:oT^U 2 0 

QO'ccoK yhTu-hizxm&t&ztiizx*), mm 
•sx h rmmnrnmiz . * n ^ h r m 2 0 

Gj <5>x4x*7-JM*) K) fciW&U 13 0*C 
T9 0»iaWia»-r&i4:fcJ:iJ» if* { 7 0 0nm^)l/ 
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v : jx hmmz 2 5 m j cox^i/^-tisif ufc . * l 

T, l^'X 1 3 0*CT*9 0 #f§HinMI Lfc 

4 Hnsj-^lM K*i§&J: 9fc4S«S£fflWC 3 0# 

[0079] ( i ) tMSB&zx/mrm 
mgmixt&MLmizx^xmfeLtz. m&m<om\t. 

ft^Stfrff TUV- 1 280SEj (KLA-Ten 
c o rttS) SrfflWC 5 0jfttf>ffiBtf>JBSr4s£SiJgU 

[0080] (2) ViSXYtVWm 

\si?xvw->*i&mxttmMKwmv. vvx 
bTmmfrttisisxhmmMLxi^^z r& 

[0081] (3) u : Jx W^-y^WSitt 

-mmztifzwrniz u itx v comm K>&±tx&t> 

■f.^X9<r)0. 2um<Dy4 y • TV Y • X^— X 

wf-ytfftmiz-mLztix^hmsz r ^#j ; 

?-y#B5!$ix-0^:V^$: r ^ftj fcLTSWBL 

[0082] (4) MTivuvmm 

if j . 2 nmfcjSi. fcfHlLfc. 
[0083] (5)ilf7-yyy/tt 

R-501j (-VVhf^^tS) ^fflV^Ts 300WT 

1 5&mtmT-yis>ywmz?r\ l \ wmnuisxb 
Tmm<nm.bmm<r>v : jx vTmm?>wmt<?>mff 

twmtfz. 
[0 084] ( 6 ) ®m<mim%& 

m&M 1 ~ 2 i If HOW 1 ~ 2 Cft « V i/'X h T1H 

J:d(cLT*^. y'Ja^iA^sic, xtya 
-^-SrfflViT. @KSSC2 000 r pm. 2 0W^ 
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( 4 ) H7;W >Jtt : A# (IHPXftSHO . 4 nm) 

(5) mSTvisyfM®.: tk# <IMRfcMI3. 5n 
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( 6 ) jgKft#££tt : ftff (KJ¥tiW3 . 5% ) 
[0 086] £ftM2 

(1) 1.55, mtnm-. 1.32 

(2) l^XKO*3|Hx : 

( 3 ) VJX Y^?-V<mW& : A» 
(4) WTVl^'JIt: fl» (BWSMUBO. 3nm) 
( 5 ) ig*T -y v y ^iiiftt : ( ffiUf £ttM4 . 5 n 
m) 

( 6 ) ^sftffs^tt : m <,mmm3 . 5%) 
[0087] immi 

< 1 ) ir«« : 2 . 0 , mtnm ■. 1 . 47 

(2) l^'XHOfcaftt: 

( 3 ) l^'X W^-ycOWRtt : ft# 

( 4 ) mTfVA 'Jtt : JM? (BWSHWHO . 4 nm ) 

( 5 ) tmTvisyfWGE. : (KSHNt) 
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[0088] tffiffl2 
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x 0 , Tmv>Mi.mTmmzttLxmm<otfxx.-v +y 

[0090] *^ct)P^ hTJf JifflfflfKft 
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<72)»H# IEA (12)mm ff <m 

SDK*4'*E(Sfl62TBll«24# 5>*4 m^H5+*E^%2Tail»24^ 

<72)*9I# 4# *E£ (72>»»« #ffl 3fc 

30£«54>*Et§ffi2T@ll#24-S|- ^'x-f Jte£IB'f'*B£&tt&2TBll#24*§- j^'x^f 

(72>»»» mn 

S^IB4'ifeElgtl&2T@ll#24-t i^x-f 
xx7-^WMrt 

F^-A(##) 2H025 AA14 AB16 DA40 FA14 FA41 



